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The subject of this research was suggested to 
me by Dr James Ritchie, and the work has been done in 
the Research Laboratory of the Royal College of 
Physcians, Edinburgh. - 
The great majority of the specimens have 
been obtained from children in Dr Fowler's Ward in 
the Royal Hospital for Sick Children, Edinburgh, and. 
I have to thank Dr Fowler for much kindness and help 
in this way. 
A few other specimens have been obtained 
from other Wards and from the Medical Out- Patient De 
partment of the Sick Childrens Hospital, and also 
from the Simpson Memorial Maternity Hospital, and for 
these I have to thank various doctors and nurses. 
For the use of notes of cases I wish to 
thank Drs Shafto and Meyer, and for sera, Drs McGowan 
and Reynolds. 
I wish to acknowledge with much gratitude 
the guidance and advice of Dr Ritchie at various 
periods during the year occupied by the work. 
SCOPE 
SCOPE OF THE WORK. 
,The aim has been to ascertain the bacterio- 
logical conditions obtaining in the intestine of 
infants and young children, in health, and when suff- 
ering from diarrhoea. 
The healthy children have been divided into 
classes according to the nature of the feeding -- 
breast fed children, bottle fed children, and child- 
ren on a mixed. diet. 
The flora of the children suffering from 
diarrhoea has been studied and by a comparison with 
normal cases, an attempt Was m le to arrive at con- 
clusions as to the cause of diarrhoea. 
The cases of diarrhoea studied were not 
cases of Epidemic Summer Diarrhoea. They occurred 
during the very cold and wet summer of 1912, and 
during the winter following. 
T hesitate, however, to call them cases of 
Sporadic Diarrhoea, as there was some evidence that 
some cases had derived infection from others, or that 
some common factor was at, work. 
All through, as 
Ritchie/ 
was suggested to me by Dr. 
Ritchie, I have endeavoured_ to study the flora as a 
whole, and tried not to be seduced into the particul- 
ar study of one group of organisms to the exclusion 
of others. This has involved the formulation and 
practice of a somewhat lengthy scheme of routine ex- 
amination. 
A total of 56 specimens has been examined. 
Of these, 11 are not included in the present thesis 
as they were used while studying means of isolation 
in order to formulate a satisfactory routine examine- 
ation. 
3 others are not included as they were older 
children suffering from intestinal indigestion. 
21 cases free from diarrhoea, and which 
always had been free from diarrhoea were put through 
the routine examination. These cases throughout the 
thesis I have called normal. I wish to saythat by 
this I mean completely free from diarrhoea. Many of 
the children were not healthy. 
14 cases suffering from diarrhoea have been 
studied, and in addition 4 specimens from cases con - 
valescent, or recovered, from diarrhoea have been 
obtained, as well as the specimens obtained from the 
same/ 
a 
same cases while the diarrhoea was at its worst. 
A specimen of faeces and a catheter speci- 
men of urine were also obtained from 3 cases of Coli 
Pyelitis with the object of comparing the colon 
bacilli of urine and faeces. 
THE ARRANGEMENT OF THE THESIS. 
The Thesis has been divided into 3 parts. 
In PART I. is a description of the intestin- 
al flora of normal infants under different conditions. 
of feeding; a description of the flora of diarrhoea 
cases; and a c1i c' .scion of the deductions to be drawn 
from the differences between those two groups of casefl 
finishing up with a summary of the results of the 
whole work. This part of the thesis has been kept as'. 
f2 
free as possible from unnessary detail. 
n 
PART I.I. consists of a study of various 
groups of organisms isolated, and also includes differ- 
ent series of experiments conducted with these organ- 
isms. I have divided the isolated organisms for con- 
venience into groups and have discussed previous 
literature on the subject in reference to each of 
these/ 
5. 
these groups. These groups are: - 
I. The Gram -positive Bacilli of the Acid -tolerant 
group. 
H. The Gram -negative Lactose -fermenting Bacilli. 
III. The Gram- negative Non -lactose -fermenting 
Bacilli. 
IV. The Coccal Forms. 
v. The Spore -bearing Bacilli. 
organisms. 
Part. 
Then follow some Experiments with these 
The riblionraphy is also contained in this 
PART ITT. contains a full description of 
the Scheme of Examination, and also the Results of 
the detailed Examination of each of the Specimens. 
In a separate Album is a Series of Colours 
Drawings of Microscopical Fields, executed by myself. 
PREVIOUS/ 
PREVIOUS WORK. 
The greater portion of the previous work 
done on this subject has been concentrated on differ- 
ent groups of organisms. I have, therefore, found 
it convenient to discuss previous literature under 
the different groups of organisms described in PART 
H. of the Thesis. 
In this part I would merely refer to the 
work of Escherich in Germany and Tissier in France 
on the intestinal organism of infants. 
Tissier was the first to give a complete 
description of the flora of nurslings. 
Since then the work in different countries 
has been, as I say, largely concentrated on differ- 
ent branches of the subject. 
In Germany much more attention has been 
paid of late years to the chemical than to the 
bacteriological side of the question. 
In France recent work has been done on 
older cases, especially in studying putrefaction. 
In America research on intestinal organ- 
isms in/ 
7. 
in children has resolved itself into a hunt fbr the 
Dysentery Bacillus. 
In England almost all the work has been on 
organisms of the Non -Lactose- Fermenting group and 




THE FLORA OF NORMAL CHILDREN ON THE 
BREAST ONLY. 
Six specimens from six normal breast -fed 
children have been examined, the ages of the children, 
varying from 2 to 10 days. In 1, derived from a 
2 days' old child, the films showed no organisms and 
cultures remained sterile. This was of course 
meconium, and it is doubtful whether the child had 
had the breast before the passage of the specimen. 
In four of the others the results were 
nearly identical. 
The films showed a nearly pure culture of 
gram -positive bacilli of the acid -tolerant group. 
These were of the type that takes up the stain in a 
"punctate" manner and which is regarded by Tissier, 
(1) as being a form of the anaerobic Bacillus Bifidus 
discovered by him in 1899. From the difficulty of 
isolating these organisms, it is evident that the 
great majority of these organisms seen in films are 
dead, as indeed their very degenerate appearance 
would lead one to suppose. 
The small, rather lanceolate diplococcus 
first discovered by Thiercelin, (25) in 1899, was 
present/ 
9. 
,present in small numbers in all these cases. 
Members of the coli group were also obtained 
in all these cases in very small numbers relatively 
to the bacilli of the acid- tolerant group. Various 
members were studied and their pathogenicity tested. 
Their reactions are given in Table A; Bacillus 
Lactis aerogenes was obtained from one case. 
The sixth case was somewhat different. 
In it, the bacilli of the coli group were 
Jpresent in fair numbers and there were also spore- 
'bearing organisms present of the type of the bacillus' 
enteritidis sporogenes. The bacilli of the acid- 
tolerant group were nevertheless dominant in this 
case also. 
No members of the non- lactose -fermenting 
group of organisms were obtained in any of these 
cases. 
S U M A R Y 
In the specimens from normal breast -fed 
infants,bacilli of the acid -tolerant group dominated 
all others: the enterococcus and indol- producing 
B.coli were also present in small numbers. In one 
case a spore- bearing organism resembling the bacillus 
nteritidis/ 
io. 
enteritidis sporeogenes was present. 
THE INTESTINAL FLORA OF ARTIFICIALLY -Fìß INFANTS, 
15 specimens have been examined from cases 
which had never suffered from diarrhoea. 
Of these 5 were on the bottle and breast 
as well, 7 were on the bottle only, while 3 were 
getting cornflour, porridge, &c., 
The 5 who were on the breast and bottle 
presented a flora very similar to that of breast -fed 
cases. Gram -positive bacilli of the acid -tolerant 
group were the dominant form. They, however, con- 
sisted mainly of the facultatively aerobic and easily 
cultivated Beacidophilus of Moro, instead of the 
strictly anaerobic Bacillus Bifidus of Tissier. 
In 4 of these 5 cases the gram -negative 
bacilli were somewhat more numerous in the films than 
in the cases fed on the breast only, but on isolation 
and study were found to be of much the same type, 
(see table B), being coli -like bacilli. The 
enterococcus formed a small but constant part of 
their flora. 
A spore- bearing bacillus resembling morphol- 
ogically/ 
ll. 
morphologically the bacillus enteritidis sporogenes 
was present in fairly large numbers in one of them. 
In one of these infants fed on breast and 
bottle, non -lactose -fermenting organisms were found 
to have largely replaced the ordinary intestinal 
B.coli. On isolation these were found to be 
Morgan's Ho.I. Bacillus. I was able to obtain a 
serum from a rabbit by immunising it with repeated 
doses of vaccines of a Morgan's No.I. Bacillus 
isolated from a case of acute diarrhoea, which serum 
agglutinated its own strain up to a titer of 
l -5000. It also agglutinated the Morgan's No.I. 
obtained from this normal case up to titer. 
It was noteworthy in this case that it was 
the colon bacilli which had been replaced. by Morgan's 
No.I, That is to say, the gram- positive bacilli 
of the acid -tolerant group were not at all diminished, 
relatively to the gram -negative forms. 
The 7 cases who were on the bottle only, 
showed a somewhat more varied flora. The main 
groups of organisms present were the same, but the 
proportions were altered, and there were also 




In 4 out of the 7 cases there was only one 
(main difference from the breast -fed cases, and that 
was merely an exaggeration of the difference noticed 
in children on the bottle and breast. 
This difference was tht gram- negative 
bacilli of the lactose- fermenting group were somewhat 
more numerous, as were also coccal forms. The gram - 
positive bacilli of the acid- tolerant group were still 
the dominant form and were now the facultatively 
aerobic type called the B.Acidophilus. The coccal 
forms also showed more variety and in addition to 
the enterococcus of Thiercelin, a somewhat larger 
oval gram -positive coccus made its appearance. 
The members of the coli group studied show- 
ed no marked difference from those isolated from 
children otherwise fed. Their reactions are given 
in Table C. 
The flora of the three other bottle -fed 
cases showed a difference. In one, specimen XXXI, a 
non -lactose -fermenting bacillus was isolated 
(XXXI. 1,) whose cultural characteristics are fully 
gone into elsewhere. This bacillus corresponded 
culturally to the Paratyphoid- gaertner group, and 
particularly/ 
particularly to B.Paratyphosus A, but its agglutina- 
tion reactions proved it to be quite distinct from 
Para A. Further agglutination tests are being 
carried out. 
This organism was only present in extremely 
small numbers in the faeces, in which bacilli of the 
acid- tolerant group were vastly predominant. This 
case later developed acute diarrhoea with Morgan's 
Bacillus in the stools. In one other case an 
identical bacillus was discovered in fairly large 
numbers; identical, that is to say in cultural 
characteristics. This organism (XT,IX.I,) tested 
in various dilutions against highly agglutinating 
sera of Bacillus Paratyphosus A, Bacillus Paratyuhos- 
us B, and B.Gaertner gave completely negative results. 
This case was suffering from pyloric stenosis, and 
had never had any diarrhoea, but rather a tendency 
to constipation. 
The last case was one in which Morgan's 
I1o.I. Bacillus was present in the motions in fairly 
large numbers. This specimen (Z) was obtained from 
a child suffering from rickets who had never suffered 
from diarrhoea. 
The point on which I wish to lay stress i 
that/ 
14. 
that all these cas -es the gram- positive bacilli of 
the acid- tolerant group, were predominant. The 
only case in which gram -negative forms were as 
numerous as the gram- positive was the case of 
p7loric stenosis from w1 .ch specimen XLIX. was 
obtained. 
In the children who were gett ;ing a diet 
including other articles besides cow's milk, the 
acid- tolerant group was still present in large 
numbers, and were of the Bacillus Acidophi.lus type. 
Coliform bacilli were also numerous, and the char- 
acters of the various lactose- fermenting bacilli 
isolated are given in Table D. 
The coccal forms in these cases were very 
varied but consisted mainly of diplococci of the 
enterococcus type, and of the large oval type of 
cocco- bacillus. Streptococci in long chains were 
never 8-en. 
Spore -bearing organisms were present in 
small numbers in one of these cases, but played a 
very inconspicuous part. 
In one of the cases a non- lactose -ferment- 
ing bacillus was isolated, which did not correspond 
culturally to any known variety. Its reactions 
1,)/ 
15. 
(XXXII. 1,) are given elsewhere. 
In another, bacilli of the same cultural 
characters (XTVIII. 1,) as those isolated from two 
previous cases (; t-;.XI. 1, and XLIX. 1) , that is to 
say with the cultural characteristics of the Para - 
typhoid- gaertner group, were isolated. These were 
tested against highly agglutinating sera of B.Fara- 
tyosus B, B.Paratyplosus A, a'ad B.Gaertner with 
completely negative results even in low dilutions. 
XLVIII. 1, and XT,IX. 1, were rapidly 
pathoenic to guinea-pigs, while XXXI. 1, did. not 
produce a fatal result. 
These three organisms have not yet been 
tested against aertryck serum, but this will shortly 
be done. 
In addition to these, 4 specimens have 
been examined from cases convalescent or recovered 
from diarrhoea. These are discussed later. 
SU?aZL1Y OP TIE RESULTS CB TAIT;1.r:D Iid "NORMAL" CASES. 
In all of the 21 cases examined bacilli 
of the acid- tolerant group were predominant. The 
method' of feeding had a marked effect on the pro- 
portions of different groups of organisms. 
In/ 
lr. 
In the breast -fed cases which we may regardl 
as the ideal, the bacilli of the acid -producing and 
acid -tolerant group were usually - present in nearly 
pure culture. 
The coli group and cocc .l forms were very 
scanty in those cases, and no members of the non - 
lactose -fermenting group were present. 
A noteworthy point is that the colon 
bacilli from breast -fed cases were as virulent as, 
or more virulent than, colon bacilli from cases of 
acute diarrhoea. 
In the children on breast and bottle the 
chief difference was a numerical increase of colon 
bacilli, and in one Morgan's No.I. Bacillus was 
isolated. 
In the bottle -fed children a still further 
step was taken from the ideal and colon bacilli and 
coccal forms were still more numerous. In 3 of 
these cases non -lactose - fermenting bacilli were 
isolated, one being Morgan's No.I. Bacillus, the 
other 2 being bacilli resembling the Paratyphoid - 
gaertner group,which agglutination tests proved to 
be distinct. 
In children on mixed feeding, the colon 
group/ 
17. 
group and coccal froms were still more numerous and 
varied, and a Morgans No.I. Bacillus, and another 
Paratyphoid -like bacillus were isolated. 
THE INTESTINAL FLORA IN CASES OF DIARRHOEA. 
14 specimens were obtained from cases 
suffering from diarrhoea and I propose to divide 
these into two classes. 
The first class, into which 7 of the cases 
fall, includes cases in which the diarrhoea was 
moderate or severe but in which no blood or mucus 
was ever seen. 
The second class, including the other 7, 
consists of cases of severe diarrhoea with blood 
and mucus in the stools, which may be called cases 
of ileocolitis. 
All these cases were being artificially 
fed prior to the onset of the diarrhoea. 
In cases of the first class there was 
one in which examination showed no difference from 
normal cases. Bacilli of the acid -tolerant group 
were numerous in this case, and non- lactose -ferment- 
ing bacilli were absent. It may be noted that one had 
to/ 
18, 
to depend on the mother's statement in this case as 
to the severity of the diarrhoea, as the child was 
an out -patient, and as he was not brought up a 
second time it may be taken that the diarrhoea was 
very slight. 
In another case departure from the normal 
was slight. The gram- positive bacilli were possibly 
slightly reduced in numbers in this case, and the 
gram- negative bacilli increased, but the difference 
was doubtful . and non -lactose - fermenting bacilli were 
not isolated. 
In the other 5 specimens of this first 
group, there was one marked difference from the 
normal which was common to all - the gram -positive 
bacilli of the acid -tolerant group were markedly . 
diminished in numbers, in one case being practically 
absent. Their place in the films was taken by 
gram -negative coliform bacilli, with coccal forms. 
On further examination it was found that in 4 of 
these 5 cases the usual colon bacilli had been to 
some extent replaced by non- lactose -fermenting 
organisms. In 2, iorgan's No.I. Bacillus was pres- 
ent, in one an organism resembling Shiga's Dysentery 
bacillus/ 
19. 
bacillus but motile, and in the fourth, an atypical 
organism with a distant resemblance to the Para- 
typhoid group but quite distinct (XIX. 3,) was 
found. In the fifth case i,Torgan's No.I. Bacillus 
was found in very small numbers. It is to be noted 
that this case had another attack of diarrhoea later 
on, and an examination of a later specimen yielded 
Morgan's No.I. Bacillus in large numbers. 
In the other seven cases a very constant 
result was obtained. 
In all, the gram- positive bacilli of the 
acid- tolerant group were extremely scanty and in 
2 cases none could be found. In all, gram- negative 
bacilli of the coli- typhoid type were present in 
nearly pure culture. In all but one, many of these 
gram -negative bacilli were found to be organisms of 
the non -lactose - fermenting group. In addition to 
these gram -negative bacilli, coccDl forms were 
present in all cases and showed a much greater tend- 
ency to occur in long chains than they did in normal 
cases. 
The one exceptional case in which 
non/ 
20. 
non -lactose- fermenters were not present was one in 
which gelatin- liquef7ing members of the proteus 
group were found in large numbers. This case was 
examined again after recovery from the diarrhoea and 
the flora was found_ to be transformed. Gram- positive 
of the acid -tolerant group had reappeared in large 
numbers, gram- negative bacilli had markedly dim - 
inished, and liquefying organisms had disappeared. 
Of the other cases, one was a child of four 
years and therefore it was not easy to guess how far 
its very varied flora differed from the normal. In 
this case, however, gram -positive bacilli of the 
acid- tolerant type were very scanty, gram -negative 
bacilli were numerous, and non -lactose -fermenting 
bacilli studied in this case did not correspond to 
any known varieties. They resembled the Para - 
typhoid- Gaertner group except that they did not form 
gas in sugar media, and agglutination tests with 
Para B. and Gaertner serum proved them to be quite 
different. 
Of the other cases 4 were interesting as 
occurring in the ward at the same time, all starting 
after admission to the ward. It was thought that 
this 
this must be due to infection by one organism, but 
on examination of the cases the non- lactose -ferment- 
ing organisms isolated were found to be different in 
all the cases. 
In two of these, Morgan's No.I. Bacillus 
was obtained, but on testing the strain from one 
case against a serum produced by vaccines from the 
strain isolated from the other case, they were found 
to be completely distinct. Yet this serum agglut- 
inated highly strains of Morgan's No.I. Bacillus 
from a normal case and from diarrhoea cases,though it 
did not agglutinate two other strains from diarrhoea 
cases. This is discussed later under Morgan's No.I.' 
Bacillus, 
From the third case, a bacillus having a 
resemblance to Morgan's No.I. Bacillus, but differing 
in being a rapid liquefier of gelatin was obtained, 
and this also was not agglutinated by Morgan's No.I. 
Bacillus Serum of a Titer of 1 -5000. 
From the fourth case a Bacillus having all 
the cultural characteristics of B.Dysenterial type 
TTY" of Hiss and Russell was obtained. On testing 
this against a Dysentery "Y" serum of a supposed 
Titer of 1 -5000, it was completely agglutinated at 
1 -20, but no agglutination took place at 1 -2000 nor 
1/ 
1 -5000. I think one is justified in regarding this 
as a member of the Dysentery group, but further 
agglutinating tests will be made to confirm its 
identity. 
In these 4 cases, occurring at the same 
time in a ward, and supposed to be infected by the 
same cause or from one other, the non- lactose -fer- 
menting bacillus present in such large numbers in 
each, was found to be different in each case. 
In the seventh case the same condition 
was observed - a practical absence of bacilli of the 
acid- tolerant group, a large increase of gram - 
negative bacilli many of which turned out on isola- 
tion to be non -lactose -fermenters, and a fair 
number of coccal forms. In this case again a 
bacillus was obtained indistinguishable from Bacillus 
Dysenterial "Y ", This bacillus was 
also tested against the same Dysentery serum and 
was also agglutinated at 1 -20. This case was in 
the ward long after the previous case had gone out, 
but there was a possible connecting link to which 
I shall now refer. 
This was a case referred to under the first 
group of diarrhoea cases. This case was admitted 
to/ 
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to the ward. on October the 9th, suffering from acute 
diarrhoea. On examination of the specimen next day, 
I was able to isolate Morgan's No.I.Bacillus in very 
small numbers. Three weeks later, the case being 
still in the ward, though much improved, I again exa- 
mines a specimen of the motion and this time found 
Morgan's No.I. Bacillus in fairly large numbers, 
along with another bacillus which differed slightly 
from Morgan's No.I.Bacillus, (XXXIX. 2) . A month la- 
ter the case, still in the ward, had another attack 
of diarrhoea and 3 months later, I examined its stools 
once more, and this time found in its motions large 
numbers of Bacilli culturally identical with B.Dysen- 
teriae "Y ", which also were agglutinated at upwards 
of. 1 in 20 by dysentery serum. 
The three cases in which Dysentery Bacilli 
were found, were thus connected to a certain extent, 
as both the other cases had been in the ward at the 
same time as this case. 
Another case of the first group of diarr- 
hoea cases was examined, after recovery from diarrhoea 
when it was found that gram- positive bacilli had 
reappeared/ 
24. 
reappeared in large numbers in its stools while the 
non -lactose -fermenting bacilli (XIX. 3) had dis- 
appeared. 
A large number of strains of lactose - 
fermenting bacilli have been studied, and their 
reactions and identification are given in Table E. 
Except in one case (X.) there was no 
reason to suppose that the strains present were. 
abnormal varieties. Four were tested as to their 
pathogenicity on guinea -pigs, and were found to be 
less pathogenic than several isolated from healthy 
breast -fed infants. 
A COMPARISON OF Tli "NORMAL" AND DIARRHOEA CASES. 
Two great differences between the diarrhoea 
cases and those not suffering from diarrhoea were 
observed. 
The first was that in the diarrhoea cases 
the normally dominant gram- positive acid -tolerant 
bacilli were largely replaced by gram- negative bacilli 
of the colon- typhoid type. 
The second was that several members of 
the non -- lactose- fermenting group of organisms were 
,resent/ 
25. 
present in large numbers in diarrhoea cases, notabl' 
Morgan's No. I. Bacillus and Dysentery Bacilli. 
It yeas also noticed that especially in the 
caws of ileo- colitis, streptococci replaced the 
usual intestinal diplococci. 
Out of 21 normal cases, non- lactose- 
fermenters were obtained in 6. Two of these were 
Morgan's No.I. Bacillus, 3 were organisms resembling, 
but distinct from, the paratyphoid group, while one 
slightly resembled but was distinct from the dysentery 
group. One of these cases had later an attack of 
diarrhoea; 3 of these organisms were pathogenic to 
guineapigs, while 2 were not. 
Of 14 cases of diarrhoea examined, 2 cases 
of the first group showed no mo:bers of the non - 
lactose- fermenting group, 3 cases from the first 
group showed Morgan's No.I. Bacillus in the stools, 
while, 2 showed unnamed non-lactose-fermenting 
bacilli. 
Of the second group of cases, or cases of 
i`l.eo- colitis one showed members of the Proteus 
roup which disappeared after recovery from the 
diarrhoea. The other six cases all showed members 
of the non -lactose- fermenting group of organisms. 
These/ 
26. 
These were in one case a non. -gas- producing 
bacillus resembling, but distinct from, the para- 
typhoid group, in 2 cases a dysentery bacillus, in 
2 cases Morgan's No.I. Bacillus, and in 1 case an 
atypical organism which resembled Morgan's No.I. 
Bacillus, but liquefied gelatin. 
The following table shows the cultured 
characteristics of these non -lactose -fermenting 
bacilli isolated from normal and diarrhoea cases. 
The tests are those advised by Lewis. 
FROM/ 
27. 
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The following table gives the reactions 
of the non- lactose- ferlenting bacilli isolated from 
the diarrhoea cases, both during the attack & vihile 
convalescent. 
All these organisms were put through these 
tests a second tine some months later and all gave 
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XIX.3. - AG AG AG - AG - + - - Unnamed. 
XX.3. - A - - - - + - - Al. Unnamed. 
XXI.1. - AG - - - + + - Al4 Morgan's 
No.i. 
XXIV.6. - AG - - L - + + - Al Morgan's. 
No 
XXIX.22. - AG - - 1- - + + - A)1 Morgan's:: 
No.I. 
XXXIII.4. -A A A 
-- 1 
- + - - Al Unnamed., 
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No.I. 
XLIV.1. - A A - - - - - - Al nysenterV 
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These results, so far as the non- lactose- 
fermenting bacilli are concerned, tally with those 
obtained by Morgan, and Lewis, working at his group 
of organisms in England during times of epidemic 
summer diarrhoea. 
It will be noted that the cases from which 
my specimens were obtained occurred in Edinburgh, 
some being obtained during a very cold and wet 
summer (1912) others during the winter following. 
We are thus justified in making the 
following broad statement: - 
In the cases of diarrhoea examined bacilli 
of the acid- tolerant group have been much diminished.. 
Bacilli of the non -lactose fermenting 
group have been much increased, and of these the 
group of organisms known as Morgan's No.I. Bacillus 
has been most frequent. 
A dysentery bacillus has been obtained in 
2 cases of severe ileo- colitis (both of which died) 
and from a case of severe recurrent diarrhoea. 
DIS9USSION/ 
1 
DISCUSSION of the RESULTS. 
It is one thing to prove the presence of 
an organism in a pathological condition. It is ano- 
ther to prove that the organism is the cause of the 
condition. The matter becomes still more complicat- 
ed, when one is dealing, not with one organism but a 
group. 
The first question that arises is this. 
Is the non -lactose -fermenting group of organisms 
capable of producing diarrhoea? The question can 
be answered in .reference to, at least two of the or- 
ganisms isolated from cases of diarrhoea, - the Dys- 
entery Bacillus and Morgan's No.1 Bacillus. 
The Dysentery Bacillus in subcutaneous or 
intravenous inoculation, produces severe inflammatioi 
of the intestine in rabbits, due, it is believed, to 
the action of its toxins. This has been especially 
studied by Flexner. Morgan's No.1 Bacillus was sho. 
by Morgan to be capable of producing dia "rhoea and 
death in monkeys, when administered by feeding. 
On the other hand, Morgan's No.1 Bacillus 
has been found by both Morgan and Lewis in the stool. 
of perfectly normal children, who had never suffered 
from/ 
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from diarrhoea. This they thought was probably due 
to a variation in virulence between different strain. 
Further, it has been known for a short time that the 
name Morgan' s No.1 ?3acillus, includes more than one 
variety of organism, as can be shown by agglut inatio 
tests. 
. But I have been able to isolate Morgan's 
No.1 Bacilli from a case of acute diarrhoea, and fro 
a perfectly normal case, which the agglutination 
tests proved to be identical. 
Again Duval and' Schorer have isolated the 
Flexner- Harris dysentery bacillus from the stools of 
two children in perfect health. 
The fact that these organisms may be found 
in small numbers in children not suffering from diar 
hoea, does not prove that they are not capable of 
causing diarrhoea. But I think it dogs prove one 
thing: and that is, that some intestines offer a much 
stronger defence against the attack of these organ- 
isms, than others do. 
As a result of the study of my series of 
cases, I have come to be very strongly of opinion 
that part of the intestinal flora of infants, has a 
strong retarding influence on the growth of other 
organisms. 
I wish, first of all, to lay very strong 
emphasis/ 
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emphasis on the fact, that breast feeding is unani- 
mously agreed to be the ideal form of feeding. for 
infants, and it has been proved over and over again, 
that bottle -fed children are infinitely more suscept- 
ible to diarrhoea of the epidemic type, than are 
breast fed children. This has always been taken to 
be due to infection of cow's mill by organisms capa- 
ble of producing diarrhoea. 
There is, however, another side to the ques 
tion. Morgan was not able to isolate his bacillus 
from cow's milk in infected houses, and, more strik- 
ing still, he was unable to cultivate Morgan's No.1 
Bacillus in unsterilised cow's milk, though he was 
able to cultivate it, in sterilised cow's milk The 
reason of this was, that other organisms grating in 
the unsterilised cow's milk, are able to produce an 
acidity sufficient to inhibit the growth of Morgan's 
No.1 Bacillus. 
This vulnerability to acid of Morgan's No.1 
Bacillus, I wish to lay particular stress on. 
I now wish to draw attention to the gram - 
positive- acid- tolerant group of bacilli_. In the 
"ideal" intestines, namely those of breast -fed in- 
fants/ 
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infants, these organisms are present in nearly pure 
culture. This group of organisms has several pecu- 
liarities which distinguish them from other intes- 
tinal organisms; one is, that they grow poorly or 
not at all in media from which sugar is absent, and 
the other is, that they are able toresist a great- 
er strength of acid in culture, than any other vari 
ety of organism, intestinal or otherwise. They are 
also, able to ferment sugar strongly, notably lac- 
tose and glucose, and thus are able to produce acid 
in considerable amount. 
Mereshkows} i aura his pupils, from a pro- 
longed study of this group of organisms, carne to th- 
conclusion, that they might. have strong powers of 
inhibiting the growth of other intestinal organisms 
and that they probably had as their role "the regu- 
lation of the intestinal flora ".. 
In PART II. of this thesis, which con- 
tains the studies of organisms isolar,ed by means of 
the technique described in PART III., will be found 
the description of a series of Experiments on the 
growth in sugar tubes of intestinal b. cola, Morgan s 
No.1 Bacillus, and the facu ltatively aerobic mem- 




The main results of these experiments are, 
that b.coli in a lactose solution, and even more 
quickly in a glucose solution, produce by fermenting 
the sugar, a sufficient acidity to kill themselves 
off within a certain number of days. 
If b.coli and. Morgan's No.1 Bacillus are 
grown in the tubes, the Morgan's No.1 Bacillus suc- 
cumbs first. 
If B.Acidophilus and the other two are 
grown in the tubes, Morgan's No.1 bacillus succumbs, 
and then the b.coli leaving the Bacillus Acidophilus 
in pure culture in the strongly acid medium. 
The next series of experiments are these. 
If faeces containing Morgan's No.1 Bacillus in ex- 
tremely small numbers are emulsified in ordinary, 
comparatively sugar -free broth, McConkey Plates 
spread direct from this emulsion will show a pure 
growth of lactose fermenting colonies of colon bacil- 
li. If a sufficient number of plates are spread, a 
relatively very small number of Morgan's No.1 will 
grow. If this sugar -free emulsion of faeces be in- 
cubated at 370c. for 3 weekslits reaction at the end 
of that time will be found to be slightly alkaline, 
and McConkey plates spread from the emulsion, will 
show 
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show Morgan's No.1 Bacillus in pure culture or vast- 
ly dominant. 
Therefore, in the absence of sugar, Bacil- 
lus acidophilus is not able to inhibit the growth 
of Morgan's No.1, which is to he expected, ?s in 
the absence of sugar, .it can only grow with great 
difficulty. But, in the absence of sugar even baci'.. 
lus coli is overridden by Morgan's No.1 Bacillus. 
What would happen to a breast fed infant 
supposing he we:-e to swallow some Morgan's No :1 
Bacillus? Considering the nature Of his intestinal 
flora, and the presence of milk sugar in his.intes- 
tine, it is reasonable to suppose that the Morgan's 
No.1 Bacillus, would be quickly killed off in the 
slight acid intestinal contents of the breast fed 
child. But if, from some cause, the breast milk 
contained na sugar, the inhibiting flora would grow 
with difficulty and would not be able to produce 
acid. I f the child now swallowed Morgan's No.1 
Bacillus, this organism would be able to increase 
in large numbers and produce diarrhoea. 
A bottle -fed child, in whose intestines. 
the acid -tolerant flora is relatively less numerous 
than in those of a breast -fed infant, would offer a 
stilï/ 
ti . 
still weaker resistance to the invasion of bacilli 
of the Morgan's No.1 Type. 
I, therefore, put forward the following 
theory as to-the etiology of infantile diarrhoea, 
based on the examination of these Specimens and on 
the study of isolated organisms. 
That organisms of the Non -lactose- ferment 
ing group, notably Morgan's No.1 Bacillus and the . 
Dysentery Bacillus, may be present in the intestine- 
of children without producing diarrhoea, provided 
the chemical condition in these intestines is such, 
as will permit the growth of the inhibiting flora o 
the intestine; that is, chiefly the grain -positive 
bacilli of the acid- tolerant group, and to a lesser 
extent, the coli group. But, if from some cause an 
alteration in intestinal conditions. is produced., so 
that the inhibiting flora is reduced in numbers, or 
is not able to exercise its inhibiting action, then 
Morgan's Bacillus, or other members of the non-lac- 
tose-fermenting group, are able to increase in large 
numbers. 
The effect of this increase in large num- 
bers of this group of organisms, and of the substi- 
tution by them of the normal flora, will vary actor 
ing to the virulence of the particular organism with 
has become dominant. If it is the Dysentery Bacil- 
lus/ 
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Bacillus, a severe ileocolitis will probably be pro- 
duced: if Morgan's No.1 Bacillus, acute diarrhoea 
may or may not be produced, according to the virul- 
ence of the strain. Other members of the non -lac- 
tose fermenting group (note especially the Speci- 
mens XLVIII & XLIX.) seem to be able to become very 
prevalent in the intestine without producing any 
bad results. 
I submit, that it is only on a theory such 
as this, that are explainable my results in the four 
cases of ileo- colitis in Charteris Ward (XLI -XLIV) 
undoubtedly all due to one cause, where non -lactose 
fermenters were present in large numbers in all, but 
where the organism was different in each case. In 
the same way the presence of large numbers of diffe- 
rent members of the group in 'epidemics of summer dio- 
arrhoea, as studied .by Morgan and Lewis: the frequen' 
isolation of two different _members of the group from 
one case: the frequency of cases of "Double infecti- 
on" in America, where two different types of dysen- 
tery bacilli were found, all are explainable by or- 
ganisms of this group finding a suitable pabulum 
for their growth, with a lack of inhibiting influen 
at certain times in the infantile intestine. 
The next question is, what is the nature 
of/ 
 J 
of the change, which destroys the inhibiting action 
of the protective flora* From a study of the acid - 
tolerant organisms and Morgan's Bacillus, it is evi- 
dent that there is one very important factor in the 
production of this inhibiting influence, and that is 
the presence of sugar. 
During hot summer weather, when diarrhoea 
is prevalent, milk is liable to contain a much larg- 
er number of organisms than during cold weather, and 
it is a matter of common knowledge, that many of 
these organisms are capable of "souring" milk. 
This is interesting from 2 points of view. 
Firstly, milk during hot Weather provides a very 
much less suitable pabulum for Morgan No.1 Bacillus 
and other non- lactose fermenters, than does milk dun 
ing cold weather. Therefore, if Morgan's No.1. Basil 
lus is communicated to bottle -fed babies in their 
milk, we ought to have outbreaks of epidemic winter 
diarrhoea, not of epidemic summer diarrhoea. Sec- 
ondly, milk in hot weather may have a strongly acid 
reaction, when far short of being "curdled ", and 
this acidity is produced by means of the sugar split 
ting organisms, mainly b.coli and streptococcus lac - 
tieus. 
There 'is, as a rule, then, less sugar in 
milk/ 
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milk during the hot weather by the time the baby 
gets it, than there is, during cold weather. 
I do not wish to stretch this point too 
far, as it is very probable other factors are at wo 
but it is very certain that a deficiency of sugar in 
milk, would produce ideal conditions within the in- 
tstine, for an overgrowth of organisms of the Mor- 
gan's No.1 Bacillus type. 
This would explain the very small incidenc 
of diarrhoea among children on breast milk, in which 
the amount of sugar is very constant; and would ex- 
plain the liability to diarrhoea of bottle -fed chil- 
dren, where the regulation of the amount of the suga 
in milk is largely in the hands of the mother. 
PREVENTION of DIARRHOEA. 
The method of feeding which offers the 
best chances against attacks of diarrhoea is breast - 
feeding, in which the intestine shows a flora very 
strongly inhibiting the growth of pathogenic organ - 
isms. 
In feeding with cows' mild, it seems to be 
extremely important that a sufficiency of sugar 
should be given. I am not able to say which sugars 
are/ 
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are the best, but either lactose or glucose fulfils 
the requirements as shown by laboratory experiments. 
In hot weather, cows' milk should be chill 
ed as soon as obtained from the cow and kept in cans 
on the system of the Thermos flask at a low tempera- 
ture. As far as diarrhoea is concerned, if .this 
Were done, no pasteurisation or sterilisation would 
be necessary. 
TREATMENT of DIARRHOEA. 
In addition to the usual methods of treat- 
ment, I would suggest, as Tissier did. as long ago 
as 1906, that the infant should be given large a- 
mounts of lactose, and should also be fed daily on 
living cultures of the acid- tolerant group. 
SUMMARY/ 
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S U M M A R Y 
SPECIMENS of faeces from 21 normal infants 
and young children on different methods of feeding 
have been obtained and their flora examined. 
SPECIMENS have been obtained from 14 chil- 
dren duffering from diarrhoea, none being cases of 
epidemic summ6r diarrhoea. 
4 SPECIMENS of faeces from 3 of these 14 
children have been examined. at a later date. 
3 SPECIMENS of urine and faeces from cases 
of coli- pyelitis have also been examined. 
Bacilli of the acid- tolerant group have 
been numerous in all the normal specimens, being pre- 
sent in almost pure culture in breast -fed cases. 
They have been very scanty and in some cases absent 
in cases of diarrhoea. After recovery from diarrhoea 
they have reappeared in the faeces. 
Bacilli of the coli group have been present 
in very small numbers in breast -fed cases: in consid- 
erably larger numbers in bot t,le -f. ed, and in diarrhoea 
cases. There has been no difference in the type of 
the bacilli present in breast -fed children and in 
bottle -fed children: no difference in type between 
those/ 
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those present in normal cases and those present in 
diarrhoea cases: and no difference in pathogenicity 
between those present in normal cases and those pre- 
sent in diarrhoea cases. A study of their reactions 
to McConkey's Tests has been made, and the conclusio: 
arrived at that they are sufficiently stable. 
Members of the non -lactose fermenting grou- 
have been isolated from 6 of the young cases examin- 
ed, that is 6 out of 21. They have also been isolat 
ed from 2 out of 3 of the co.li- pyelitis cases, who 
. were older children. Two. of these 6 showed Morgan's 
No.1 Bacillus. The other 4 showed unnamed types wit 
a resemblance to the Paratyphoid- Gaertner group, but 
distinct from the members of this group. 
Members of the non -lactose fermenting grout 
have been isolated from 1.1 out of 14 cases of diarr- 
hoea, and Bacillus Proteus in large numbers from a 
twelfth. Five of these 11 were Morgan's No.1 Bacillus 
2 were a Dysentery Bacillus, while 4 were other un -. 
named forms. A dysentery Bacillus was also isolated 
from a case of diarrhoea, which had previously con- 
tained Morgan's No.1 Bacillus. Studies of their 
virulence have been made, and a study of the agglu- 




Coccal forms were present in all the cases. 
In breast -fed cases, they occurred in small numbers 
as diplococci of moderately uniform appearance. In 
bottle -fed and older cases, their morphology was mor- 
varied and larger forms made their appearance. In 
the diarrhoea cases, coccal forms were always pre- 
sent and showed a tendency to grow in c}7ai ns. 
Spore -hearers have been present in a few 
normal cases, but were never seen except in extremel, 
small numbers in diarrhoea cases. 
Studies have been made of the influence 
upon each other, as regards growth of various groups 
of intestinal organisms under different conditions. 
CONCLUSIOAiS/ 
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C O N C L U S I O N S . 
(1) . The flora of breast -fed infants consists main- 
ly of bacilli of the acid -producing and acid - 
tolerant group, which have' an inhibiting action 
on the growth of other organisms. Colon bacill 
and enterococci are present in small numbers. 
(2). The flora of bottle -fed infants contains mode- 
rate numbers of these inhibiting organisms, 
along with colon bacilli, coccal forms, and 
sometimes members of the non -lactose fermenting 
group, including Morgan's No.1 Bacillus. 
(3) . The flora of children suffering from diarrhoea 
contains large numbers of órganisms of the non - 
lactose fermenting group, including Morgan's 
No.1 Bacillus and Dysentery bacilli. Colon bac- 
illi and coccal forms, many in chains, are also 
present. .The.inhibiting flora is reduced great- 
ly in numbers, sometimes absent. 
(4). In cases of diarrhoea, the increase in numbers 
of non -lactose fermenting bacilli is secondary 
to a decrease in numbers and in inhibiting po- 
wers 
A5. 
powers of the protective flora. 
(5) . The persistence of coccal forms and their oc- 
currence in chains, is also secondary to the 
altered conditions within the intestine. 
(6) . It is possible that the decrease in numbers of 
the inhibiting flora is due to a deficiency of 
sugar in the diet. 
(7). it is possible that a deficiency of sugar in 
cows' mille, during the hot weather, may be due 
to the sugar- splitting action of various organ- 
isms. 
(8). Chilling of the milk and preserving it at a 
101w temperature, would prevent this destruction 
of sugar. 
(9) . Cows' milk during the hot weather is a much 
less suitable pabulum for Morgan's Bacillus than 
it is during cold weather. 
(10). The colon bacilli of breast -fed cases, bottle - 
fed cases, and diarrhoea cases, are all of the 
same/ 
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same type, and there is no exaltation of virul- 
ence in diarrhoea. 
( t1) . The reactions of this group toward McConkey' s 
tests, are moderately stable.. 
(12) . "Morgan's Ido . 1 Bacillus" is a group, contain- 
ing more than one organism. 
(13). Spore- bearers played no part in any of the 




THE ACID -TOLERANT GROUP OF ORGANISMS. 
The existence of a specially acid- resistant 
group of intestinal organisms has been known since 
1900. 
The first me_m? -er of this group isolated . 
v.Tas obtained by Tissier, (?) in 1899, and called by 
him later the Bacillus Bifi clue . This bacillus was 
described by him -,.s being a strict anaerobic, and he 
considered th a.t the intestinal flora of breast -fed 
infants consisted. of this organism is almost pure 
culture (3) . Tissier was, however, not aware of the 
acid -tolerant properties of his organism, and, indeed 
at first denied strongly this characteristic 
attributed to the B. Bifi dus by other workers. 
Moro (2) was the first worker to discover 
the acid -tolerant properties of this group. In 1900 
he isolated a gram- positive bacillus, which differed 
from the B. Bifidus in being a facultative aerobe, 
and which was able to resist an acidity in artificial 
culture sufficient to kill off B. coli and other 
intestinal organisms. This bacillus he called the 
Bacillus Acidophilus, which is a misnomer as the 
organism/ 
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organism is acid- tolerant but not a.r idopril. Foro 
was of opinion that the grarm- positive baci_11i seen 
in such large numbers in the stools of nurslings 
were the R. Acidophi_lus, and not the B. Bifidus. 
Sinne that tine a large amoi.tnt of work has 
been done on this group of organisms, and an extra, - 
o rd (nary variety of opinions arrived. at. 
misaier (::) in 1900 described another 
variety, a. facultative aerobe, whi ah he claimed to 
be distinct from the B. Acidophi_lus of Moro, and 
which is na.rmed. the Bacillus Exilis. 
Rodella (a) studied this group of organism 
in 1901. described one variety vrhieh he thought 
might be distinct, as it .constantly grey in gelatin, 
while the other varieties did not. He was able to 
isolate acid- tolerant balilli frorr both breast and 
bottle -fed children, but he dick not isolate the 
anaerobic Bacillus Bifidus . 
Cahn (5) also in 1901, always found the 
Bacillus Acic?ophilus in the stools of children fed 
on the breast, though not in such large numbers as 
i n children fed on coin's milk. He was of opinion 
that the B. Exilis of missier was not a distinct 
variety. 
49. 
variety. He was able to isolate the Bach pus 
Bifidus from brenst -fed children, and to a lesser 
extent from b' tt 1e -fed . He, however, said he ras 
never able to get it in pure culture as it was 
alvrays nixed with the B. An idophi_ 1us , so i think re 
may take it that Cahn gran unable to isolate the 
at, i_ctly anaerobic Bacillus Bifidus. 
In 1905 a long and careful study of the 
acid- tolerant group of organisms was published by 
MereshYowsi >y(6 - 9) This ?worker, with his pupils 
B je1ouE ow, Obras7.OW, Podgaetz?r;y, Trussow and Lulydn, 
made in St. Petersburg an evt.enaive study of acid - 
tolerant organisms isolated from the intestines of 
a wide variety of animals. They did not in any cas 
isolate the anaerobic Bari.11us ='if idus descrjbed by 
Tissier. Those rrhi ch they isolated they divided 
into two classes, according to the appearance of 
colonies on plate culture (6) . Type 1, was a 
smooth edged variety, and this Mereshhowsky consid- 
ered to be the same as the Bacillus Bifidus of 
mi s si e-rT ; but it ,eras neither bifid nor anaerobic. 
Type 2, showed colonies with a 
bolder, and this variety Meresh1 owsk`- considered to 
be the B. A.cidophilus of Moro. Type 2, grew better 
than 
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than Type 1, or EsI tin . 
Obraszovr (7) examined the faeces of a very 
large number of animals ranging from molenses to man 
'and including a great. number of varieties, cold and 
rarm blooded, and ra.s able to find either one type 
or the other in :.11. 
Pod.gaet.zky (7) examined the faeces of 
human beings from one month old. to 34 years, and 
found acid- tolerant bani17.i. -n all. 
They fed puppies on these organisms for 
long periods (8) and were able to transform the 
intestinal flora so that the faeces contained these 
orgati.srns in almost pure culture. ^he motions 
became more loose, and their reaction strongly acid, 
but the puppies remained well. 
These authors therefore, came to the con- 
clusion that organisms of this group were innocuous, 
and that they probably had as their role the regu- 
lation. of the intestinal flora. 
^issier (l0) found the Ra^..i!lus Tif ides 
in breast -fed infants and in smaller numbers in 
bottle -fed children, in different parts of the intes- 
tine from the stomach to the arms. ^he Paci.l lus 
acidophilus/ 
acidophi?us he q1c o found in 1 -3rge numi' s in breast- 
fed nhi!dren and in small numbers in bottle-fed. 
in 1906 mi.ssier (11) published a paper on 
the use of organisms of this group in cases where a 
harmful flora had reel aced the normal one. 
He referred to the action of bacilli of this 
group upon sugars, whereby acid was produced and 
h.arnful forms killed. In cases of infantile 
diarrhoea treated by means of cultures of Bacillus 
acidìp:aralaot.ici alone or milted with Bari i 2us Bific?us, 
and large amounts of laot ose, he obtained good 
results. He also applied this method of treatment 
older children and adults, keeping on a 
strict .1y vegetarian diet, with good results. 
Cohendy (12 - 16) published in 1906 a 
series of papers dealing with the transformation of 
the flora by a 1 ar t,i c ferment, and the treatment of 
no ? i_t is by this means. This researgh he had carried) 
out ás a result of 1 etchnikbff.'s publications on 
intestinal putrefaction. 
In 1903 Jacobson (17) studied 5 cases; 4 
breast -fed children and one bottle-fed. 
He stated that one way to isolate the 
Bacillus Bifidus was by the use of acid media, and 
considered/ 
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considered that the 3a ̂i 1lus Bifidus when perfectly 
pure needed a complete absence of oxygen for growth. 
He was, I believe, the first to point out that the 
R. Acidophi l ßs grows with great difficulty on acidi- 
fied solid media unless it is first grown in acidi- 
fied fluid media. 
Noguchi (13) in 1910 studied the growth 
characteristics of Bacillus Bifidus, and was able 
to transform it in the laboratory from the strictly 
a?v_erobic ty?')e (B. Bifidus) to the far,lAitatively 
aerobic type (B. Acidophi lus) and back again. 
In Z911 Di staao (la) studied the acid - 
tolerant group, which he was the first to call by 
this name. He divided the group ' into 3 classes 
according to the kind of acid produced by the fermen- 
tation of sugars by these orgnisms 1. acetic acid, 
ii, lactic acid, i!!. bubyric acid. 
The acetic-acid-producing group to which 
both the Bacillus Acidophilus and the Bacillus Bifi- 
dus belong, he called the Acetogenes group, and 
recognised two varieties only, the B. Acetogenes A. 
or B. Acidophi'us of Moro, and the B. Acetogenes 
B. or B. Bifidus of Tissier. 
He / 
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He consiiered that B. Bifidus was dist.i_nct . 
from the ß. Acidophilus in being a strict. anaerobic, 
ins owing true bifurcation, in never producing foT- 
mi!; acid, and recause it is agglutingble by a serum 
produced by vaccination with r. Bifidus rrhereas 
R. Acidophilus is not. 
Distaso gave no cietgi11 of 1_!is agglutina- 
tion experirents. 
The acetogenes group, he found, produced 
acetic aria, but also small amounts of lactic acid. 
The B. Acidophilus also pXrtuceci for is acid. 
To the third group of acid- tolerant organ- 
isms namely the butyric- acid -pro tucers belong the 
Bacillus Wel chtl and one or two others. 
Distaso found that the Bacillus Bifidus 
out grew the Bacillus !.relchü and others in an acid 
medium. 
He concluded that the acetogenes group by 
the production of acid inhibit the growth of other 
organisms 
other varieties of the acid- tolerant group 
have been described by other. worKers . These di_ffer- 
eñt varieties were mainly founded on differences in 
morphology./ 
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variations have been observed in the same hari.l.ua 
when grown on different media and under different c 
t,onlitions. 
Strictly anaerobic types. and facultatively 
aerobic types have been isolated from both breast - 
fed ani bottle -fed cases. The strict anaerobes 
have all grown in the presence of oxygen after some 
weeks culture on artificial media. 
Several strains have been studied as. to 
their action on carbohydrates,. n4 differences have 
been observed in the fermenting power of different 
strains. 
Differences have also been observed in (1) 
grolrth in glucose agar stab, (2) growth in gelatin 
at room temperature, (3) growth on potato, and (4) 
appearance of colonies on glucose agar plates. 
I have not felt, jl stifled, however, in 
making a classification upon the strength of these 
differences, and indeed it is difficult to see what 
good purpose could be served by so doing. From the 
point of view of practical utility it is sufficient 
that these organisms are non -pathogenic, acid- produc- 
ing, and acid- tolerant, and prefer a medium contain- 
ing sugar and lithe oxygen. 
56. 
A. point of some importance, however, is 
that in sonne nases ont the breast only the faeces 
showed organisms of this typé in practi_cally :Aure 
^,ulture. vat when an attempt aras made to i_so1 te 
these organisms it r as founi. to be extremely diffi- 
eult as compared with bottle-fed earns in "rhieh the 
organisms were mush less numerous; indeed in three of 
the breast -fed is no organisms of the al-Id-toler- 
ant grlap were isolated. 
It iG noteworthy that in these films the 
bacilli s io':rert the irregularity of staining reantion, 
giving the so- Bailed "punctate form of Bifidus", and 
were extremely degenerate looking. 
This is, I think, explained by miss i_er's 
opinion that practically all the bacilli of the acid- 
tolerant group which t'orm such a large proportion 
of the flora of normal breast -fed children, are 
strictly anaerobli. In the lower part of the 
intestine they meet with oxygen, and, after passage 
of the motion, are exposed entirely to the air; as 
they have not the advantage of living in symbrosis 
with facultativeiy aerobic forms as is the case in 
children where the flora is more mixed, they die, 
and I believe that the so- called "punctate" forms of 
3. Bifidus/ 
57. 
g. gifidus are in reality dead bacilli. 
it is for this reason that I conclude that 
the strt ctiy anaerobic type is the form met with in 
nearly pure culture in breast -fed cases. 
Kith these reservations I describe the 
growth characteristics of those bacilli isolated and 
studied, under one group. 
GROWTH CHARACTFRTSTTCS. 
In common they are gram- positive bacilli, 
are very polyrnorph, grow well at an acidity which 
Kills off other organisms and ferrant lactose and 
glucose with the production of acid. 
MORPHOLOGY AND STRAINING. 
Ail are gram -positive in yoúiag culture. 
In old forms bacilli may be sien which take up the 
counter stain, while others stain in a "punctate" 
manner, parts of the bacillus taxing up the stain 
while parts remain unstained. 
In morphology they vary extremely. Forms 
may be met rith resemble the diphtberi.a 
bacillus,. while others are not far short of the g. 
aerogenes capsulatus in sifle. 
In/ 
58. 
In bottle -fed children the type most com- 
monly met with is a .moderately regular, moderately 
slender straight or slightly curved bacillus which 
tendis to lie in clusters side by side. This is a 
facult ativel y aerobic organism and is typical of the 
form described by :.toro as the B. Acidophi lus . 
Another type is ex trerlely irregular in 
shape and size. In pure culture spiriila, comma 
forms, long threads, coccal forms, straight and 
curved bacilli, ray be seen. This type gro'rs very 
poorly as a rule in the presence of oxygen, and is 
the tvpe described by Tissier as the Bacillus Bifidus 
Another very common form is a straight 
slender delicate baci Ï us which was deer i be' by 
Tissier as the Bacillus Fxi.lis. 
Other forms are numerous, long slender 
threads may be seen, usually in old cultures. Rather 
plump squat bacilli were fairly frequently isolated 
from bottle -fed cases and cocco- bacillary forms were 
also met with. 
If a regular bacillus (type acidophilus) 
is grown on media Unfavourable to its growth, such 
as glycerin agar, or ordinary broth, very irregular 
forms such as are supposed to be characteristic of 
Bacillus/ 
59. 
Bacillus Bifidus will grow. This supports Distaso's 
theory that the forms of Bacillus Bifidus seen on 
artificial media are "form de souffrance ." 
In no case, either in films or culture, 
have the bifld forms been seen from which the 
Bacillus Bifidus gets its name. 
Bodies resembling spores may be sometimes 
seen in these bacilli, and occasionally they resisted 
pasteurisation at 30 °c. before isolation from the 
faeces, but in pure culture these were killed by 
pasteurisation. 
All forms examined for motility were non- 
motile 
ON GLUCOSE AGAR. 
All members grew :riel_ in the absence of 
oxygen, and the great majority grew well in its 
presence. 
The colonies are minute, and aré first 
visible between the second and third day as a rule. 
About the 4th day they attain the size of a strepto- 
coccus colony. 
Three types of colonies were seen, 
i.. A smooth edged rather dense white type. 
Ii.. A smooth edged very del Irate type, and 
ii1 
60. 
iii_. A peculiar type that resembled a little 
collection of tangled threads under the 
low power of the micros ope. 
Types i. and ii. under the low power are brownish and 
delicately granular. 
IN GLUO ̂ SE AGAR STAR. 
The growth as a rule was visible before 
43 hours. In most cases it grew right up ta the 
surface though frequently heavier below than above, 
but in a few, a space of an inch ri th little or no 
growth was left at the top of the tube. On re- 
peated subculture, however, all these organisms crew 
to the top of the tube. 
Three, main types of growth were observed, 
i. A massive g-rowth with heavy leaf-?_ihe out 
growths 
ii. A delicate straight growth with some minute 
out growing colonies to be observed, 
some of them on stalks, and 
III. A vague ill -defined pale grx-t,h . 
There is another type someti_nes observed, 
where all the colonies near the top are very small, 
while those below are much larger. This always has 
the appearance of being a mixed, growth, and is, I 
thing,/ 
ôl. 
think what, Cahn was describing when he had what he 
deeribed as mixed growths of B. Bifidus and B. Acid- 
ophilus. If, however, one break the tube and mares 
subcultures from the upper and lower parts respect- 
ively, replates these and Piers out fresh colonies, 
and again puts these into glucose agar stabs the 
appearance is repeated. It is a facultative aerobe. 
GLUCOSE BROTH. 
Luxuriant growth tares plane in this medium 
under anaerobic or aerobic conditions. A marked 
cloudiness is produced within 2 days with a white 
tenacious deposit. After about l0 days the super- 
natant fluid is fairly clear with a heavir deposit. 
GLUCOE BROTH + .4t,y ACETIC ACID. 
Growth in this is similar to growth in 
glucose broth. Some were tested in glucose broth 
+ .60 acetic acid in which all grew well, and in 
glucose broth + 1% acetic acid in which some grew 
while others did not. 
ORDINARY AGAR SLOPES AND PLATES. 
Some grew as well on this medium as on 
glucose agar, both aerobically and anaerobIcally, 
but as a rule growth was very poor or absent. 
In most eases instead of growing as eoloria 
w ith/ 
62. 
with a marked tendency to remain discrete as they do 
on glucose agar, a faint film of coalesced colonies 
was seen. It was usually diffieult even under the 
low power to decide whether growth was present. 
IN ORDINARY BROTH. 
Growth in all cases was extremely poor or 
absent, aerobically and anaerobically. 
ON GLYCERIN AGAR. 
A growth of the same nature as on ordinary 
alr took place. 
colonies. 
ON POTATO. 
Two grew strongly with discrete 
Some grew luxuriantly with a raised white 
growth. Others grew invisibly but stained films 
showed growth to be present. Others did not grow 
at all. 
IN GELATIN STA9. (At room temperature).. 
7ith some strains a delica+e rrowth took 
plane; with others no growth occurred. 
faction ever took place. 
IN PEPTONE WAT.n. 
No growth took place. 
No lique- 
IN ORDINARY AGAR STAB. 
'A heavy growth occurred in some; in most a 
weak" 
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Tt will bp) seen from the above table that 
of the ti r:o organi sns whose fermenting poI.Nrers are 
slower and less universal than the others, one was 
isolated from a case of diarrhoea, the other from a 
normal breast -fed infant. 
PATHOGENICITY. 
A guinea-pig inoculated intraperi toneai iy 
with 4 cc. of a 4 days oid glucose broth culture of 
XXXV. 17, (breast -fed) showed no ill effects. 
Six mice fed for a week on bread soaked in 
glucose broth culture of XXXI. 8, (from a normal 
bottle -fed) s'rkowed no effect. 
Two mice fed for 5 days on bread soaked in 
glucose broth culture of XXIX. 
case) showed no effect. 
THE/ 
(from c? iarrhoea 
THE LACTOSE -FERMENTING GROUP OF GRAM- NEGATIVE 
BACILLI. 
A vast amount of work has been done on the 
intestinal organisms of this group, but unfortunate- 
ly almost all the earlier work is now merely of 
historical interest. 
Many early workers considered that intest- 
inal B.Coli were the cause of diarrhoea, but there 
is no evidence of the true nature of the organisms 
with which they were working. Neither the Dysentery 
Bacilli nor Morgan's No I Bacillus had been discov- 
ered at this time, and it is possible that many so 
called B.Coli were organisms of this group. 
Of late years there has been a tendency 
to regard intestinal B.Coli as being as a rule harm- 
less and possibly even necessary, but others (20) 
have held that intestinal B.Coli may at times attain 
an exalted virulence and produce pathological 
results within the intestine. 
McConkey's work (22 and 23) in the differ- 




and other tests has shown that there are very num- 
erous varieties of this group. Other workers, 
notably Twort, (;-1, have denied the value of 
McCon key's tests in the differentiation of organisms 
of this group on the ground that the reactions were 
not sufficiently stable. 
McConkey himself regards the reactions as 
being sufficiently stable, even when the organisms 
are grown under very unfavourable conditions, and he 
is supported in his views by Savage (24) and Horrocks 
among others. 
McConkey divided the lactose fermenting 
bacilli into 4 main groups according to their action 
on saccharose and dulcit, and further subdivided 
these groups by testing their motility, action on 
gelatin, production of indol, behaviour to Vosges 
and Proskauer's reaction, and action on adonit, 
inulin, and inosit. 
By means of these tests 109 possible vari- 
ations are separated. Actually McConkey only met 
with 36 varieties. 
Out of 178 lactose fermentera iaol.atPd by 
McConkey (23) from human faeces, 42 were an organism 
called 
+)Ö . 
by McConkey No.71, 37 were the B.Coli Cuirmunis (No.34) 
33 were B.Vesiculosus (No.5), while B.Neapolitanus 
(No . 72) , B . Schafferi (No .35) , No .1, B . Grunthal (No . 8 ) 
and B.Lactis Aerogenes (No.103) occurred with fair 
frequency. The other 28 varieties occurred Nith rar -. 
ity. 
In a previous work McConkey (22) examined 
the faeces of animals and human beings, and out of 
480 coli -like organisms only 4 were the Bacillus 
Lactis Aerogenes. 
He was unable to find any notable differ- 
ences between the B.Coli of normal cases and those 
from 6 cases of diarrhoea. 
In the present work I have endeavoured to 
ascertain: 
I. Whether by the use of McConkey's tests one 
can differentiate between the Coliforrn organisms 
isolated frw breast fed cases and those isolated 
from bottle fed and other cases. 
H. Whether there is any difference between the 
Coli -like organisms isolated from normal cases and 
those isolated from cases of diarrhoea. 
III. Whether the reactions are stable as judged 
by a repetition or the tests after some months' 
cultivation on artificial media. 
IV. Whether there is any difference in virul- 
ence to animals of the organisms isolated from 
diarrhoea cases and those from normal. 
I also wished to ascertain if the agglut- 
ination tests of these organisms would confirm the 
differentiation into species by McCon key's series of 
reaction. 
For this purpose four rabbits have been im- 
munised for over a month by doses with three strains 
of coli -lime organisms. Their sera, unfortunately 
have not yet acquired a sufficiently high agglutinat- 
ing power for the purpose of differentiation between 
different strains, and the publication of the 
results must therefore be postponed. 
The results of this research I have put in 
the form of tables. 
All the organisms before being put through 
the series were plated at least once on McConkey 
Bile Salt Neutral Red Lactose Agar, most being plat- 
ed twice. For inoculation of the various test media 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The cases from which the organisms in the 
above table were isolated, were all healthy breast - 
fed children, their age varying from 3 to 10 days. 
It will be seen that the Bacillus Lactis 
Aerogenes and a very closely allied or (U0.67) 
were isolated from one case. Judging from the 
McConkey plates in this case a very large proportion 
of the lactose- fermenting bacilli were Bacillus 
Lactis Aerogenes or closely allied species. This 
tendency for one type of lactose- fermenting bacillus 
to dominate all other types of lactose -fermenting 
bacilli has been noticed in several cases. It will 
be noticed for example that in specimen LI. the 
three organisms selected at random proved to be 
identical, and similarly with specimens LV. and 
LVI. The deductions one draws from this will de- 
pend upon one's view of the stability of the re- 
actions of the coli group on McConkey's test; thus 
one may deduce that the intestinal tract may have 
been originally infected by this type of bacillus, or 
on the other hand one may deduce that the particular 
conditions met with in thia intestine have moulded 
coli organisms to this particular type. 
It will be noticed that 7 different variet- 
ies of colon bacilli have been isolated in these 6 
breast cases. 3 of them were tested as to pathogen- 
icity to guineapigs and all produced a fatal result. 
72. 
TABLE R. 
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In the above table the reactions of 10 
bacilli isolated from the faeces of 3 children on 
breast and bottle combined, are given. 
It will be seen th,t the point noticed in 
breast -fed cases, that frequently all the colon 
bacilli isolated from one specimen are identical in 
their reactions, is again to to seen in this table. 
Thus in Specimen XXXVI. the first 4 colon 
bacilli selected at random were found to be the 
Bacillus Acidi Lactici of Huppe, while from Specimen 
XXXVIII. the 4 colon bacilli were the Bacillus 
Neapolitanus. 
The Bacillus Acidi Lactici was pathogenic 
to a guineapig, as was also the unnamed organism 
from Specimen LII. (No. 71 of McConkey) . 
A rabbit has been immunised with the 
Bacillus Acidi Lactici, 2closesbeing given at inter- 
val of 10 days, both intraper.itoneally. The first 
dose was 3 cc. of a 24 hours'broth culture, the 
second 4 cc. of a 24 hours'broth culture, both killed 
by heating at 56 °c. for 1 hour in a water bath, 
Unfortunately the rabbit showed signs of illness 
' a 
week after the second dose and had to be bled. The 
serum only agglutinates its own bacillus up to a 
titer of 1 in 20, so no fuller experiments are being 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table C. shows the reactions of bacilli 
isolated from bottle -fed cases only. Specimen XI, 
was from a case which had had the breast once or 
twice, but artificial feeding had Veen so preñomin- 
ant that the Specimen is included in this list. 
It will be seen that the varieties met 
with 're not great, some types occurring with 
frequency, 
In 18 organisms B. Tleapolitanus has been 
met with 5 times, and other names are repeated 2 
and 3 times. 
Organism XI. 6, which is the Bacillus 
Lactic :- erogenes was noted as being " very slightly 
or not at all motile" at the first examination; at 
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The above 35 organisms were isolated from 
cases of diarrhoea. 
On analysing the list, the following 
organisms were found to have been obtained both from 
normal and diarrhoea cases - (the numbers are those 
of McConkey's list) . 
Taos. 106, 67, 72, 34, 4, 71, 35. 
In the diarrhoea cases 4 unnamed varieties 
have been met with which were not met with in normal 
cases, and which are not in McConkey's list. Three 
of these were obtained from one specimen X. 3, 
and X.17, while one was obtained from case XLVI. 
The following organisms isolated from 
cases of diarrhoea are in IicConkey's list, but were 
not found in the normal cases - 
Nos. 100. 1,53. 
No.100 was got from case. 
As the last three organisms were present 
in cases examined by McConkey , we are left with 4 
organisms from diarrhoea cases which so far as I 
know have never been met with normal cases, three of 
these being cbt ?fined from one case. 
These 3 I came to the conclusion had a 
connection with the diarrhoea (see specimen X.) as 
on! 
8?. 
on examination of the motion during the height of 
the diarrhoea only gram- necative bacilli and some 
streptococci were present in the films, while on 
further study only gelatin -liquefying bacilli zcith 
varying reactions on sugars were isolated; on a 
second examination after recovery from the diarrhoea 
the gram- negative forms had decreased markedly in 
the films and no liquefying organisms were isolated. 
These I believe belonged rather to the Proteus than 
to the soli group. 
The fourth abnormal organism was obtained 
from a case of diarrhoea in which dysentery bacilli 
were present in large numbers and there was no 
reason to suppose that the lactose - fermenter had any 
causal connection with the diarrhoea. 
Therefore in one case only of diarrhoea 
was there any reason to suspect that abnormal lactos 
fermenting bacilli might be the cause of the diarr- 
hoea. 
The view has been held in some quarters 
that strains of colon bacilli normally -?resent might 
in some cases become endowed with special virulence, 
and cause diarrhoea. This point is gone into in 
the following table. Fairly common strains have 
been selected. 
PATHOGENICITY OF COLON BACILLI FROM DIFFERENT CASES. 
The following table shows the effects of 
inoculation of guineapigs with strains of lactose - 








B.Lactis LIV.1. Normal 2cc, Intraperit- Death. 





No, 71 Lic- 
Conkey. 











LI.l. VT TT Death. 
B.Coli LVI.1. 'T TT If No result 
C ommuni s 







XLII.l. Diarr- IT 
hoea. 
'T No result 
No.I.Mc- 
Conkey. 
XIX.2. Diarr- TT 
hoea. 
TT No result 




XXI.12 TT 'T 'T No result 
84. 
Out of 6 organisms isolated from normal 
cases, 4 being breast -fed and two breast with bottle; 
1 only was non-pathogenic while 5 produced a fatal 
result. 
Out of 4 organisms isolated from diarrhoea 
cases, none produced a fatal result. 
It will be noticed that both strains of 
B,Coli communis were non -pathogenic, while of the 
TI 
two strains of B.Grunthal tested the one isolated 
from the normal breast -fed case produced a fatal 
result while the cne isolated from the case of acute 
diarrhoea did not. 
There is therefore no evidence of any of 
these colon bacilli having been endowed with special 
virulence. 
RELATIVE FREQUENCY OF DIFFERENT TYPES. 
Some types of bacilli have occurred with 
much greater frequency than others. I have, how- 
ever, not put this in the form of a table as it is 
evident that the results might be very misleading. 
Thus, in some cases, if one studied20 organisms 
they might all prove to be of the same type in 
which case a table including these 20 organisms 
would/ 
8 . 
would markedly exaggerate the relative frequency of 
this type. I shall content myself by saying that 
the varieties found most frequently by McConkey in 
the faeces of man and animals have also been the - 
varieties found most frequently by myself under 
normal and abnormal 
young children. 
These 
conditions in the faeces of 
organisms are B.Coli Communis, 
B.Neapolitanus, B.McConkey No.71, B.Grunthal, 
B.Schafferi, B.Vesiculosus and B.Lactis Aerogenes. 
THE STABILITY OF THE SUGAR REACTIONS AND OTHER TESTS 
OF Mc C ONKEY. 
Doubt has been cast by many, notably Twort, 
on the right to group varieties of colon bacilli 
into species on the strengh of their behaviour to- 
wards McConkey's tests. They base their objection 
on the opinion that these reactions are only tempor- 
ary acquirements, and that tl'ie-fore one is not 
justified in making a classification upon them. 
In the following series of experiments I 
have put organisms through the tests twice, at an 
interval/ 
88. 
interval of several months. 
All were kept or_eitherordinary agar slopes 
or in ordinary broth, being he-o for the most part 
,t ordinary room temperature. Before being put 
through the tests a second time, all were replated 
on McConkey's medium once more, and young agar slope 
cultures used for inoculating the test media. 
32 strains have been tested twice, and the 
results are shown in the following table. 
(I also hoped by means of agglutination 
tests to be able to confirm or disprove the identity 
of types grouped by McConkey's tests. For this, 
3 other rabbits in addition to the one mentioned 
above have been immunised highly agglutinating, and 
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XL.4. +- - AG - - - - - - AC 
? mths. 
later. 
y- - - AG - - - - - - AC NO change 
XL.1. =T-f= - AG AG - - - - - AC 
6 mt hs . 
later. 
+ - AG AG - - - - - AC No change 
XI.4. + + - AG AG AG - - - - AC 
6 mt rs 
later. + + - AG AG AG - - - - AC No change 
XI.5. + + - AG AG AG - - -- - AC 
F' ]?lt. ?'1g . 
later. 
+ t- - AG - AG - - - - AC ®ne nhanRt 
XLII:1. + + - AG - - - - - - AC 
3 mt.hs . 
later. 
- + _ A G - - - - - - AC One chInge 
XLII.2. + + - AG - - - - - - AC 
3 rltbs. 
1..-Iter. 
+ + ' AG AG - - - - - AC One change 
XLIII.1 - + - AG - AG - - - - AC 
3 mths. 
later. 
+ - AG - AG - - - - AC No change 
XLIII.2. - + - AG - AG - - - - AC 
3 r1t. ?s . 
later. - 'AG - AG - - - - AC No change 
XLIV.6. + + - AG - AG - - - - AC 
3 mt I-1 . 
later. + + - AG AG AG - - - - ACiOnn change 
XXXV?.1. - + - AG - AG - - - AC 
4 mths. 
later. 
+ _ AG - - AG - - - r,c NO rï,anr:e 
XXXVL9. - + - AG - - AG - - - AC 
4 mths. 
later. - AG - - AG - . - - AC ro chanp; 
89. 



















































































- - - - - - 
AC 
AC To change 
XVIII.1. + - AG AG AG - - - - AC 
6 mths. 
later. 
- + - AG AG AG - - - - AC No change 




? - A A - - -- - AC 3 changes 
XXXI:2. - + - AG AG AG 1- - - - - AC 
4 mths. 
lataT. - + - AG AG AG - - - - AC No change 
XXXEI.2 + + - AG - AG - - - - AC 
4 mths. 
later. 
- + + AG -- AG - - - - AC One change 
XXXTV.7.+ + - AG - AG - - - - AC 
LL riths. 
+ + - AD AG AG - - - - AC One change 
XXXIV.8.+ + - AG - AG - - - - AC 
4 mt 
later. n- + - 
AG - AG - - - - AC No change 
XLI.l. + - AG AG - - - - - AC 
3 mths. 
later.. - + - AG AG - - - - - AC No change 
90. 
Cut of 32 organisms 8 have shown changes. 
One showed a loss of the power of gas -production, 
one showed a change in dulcit -fermentation, 3 in 
saccharose, 2 in motility, while the last showed 3 
different ch :ages, 24 organisms showed no change 
at all. 
S U v m Aa Y. 
I think that from the above anc' the pre- 
ceding tables we may conclude : - 
(1) That the sugars themselves are sufficient - 
ly stable: thus we may deduce from the fact 
that so often organisms isolated from the same 
case give identical reactions. 
(2) That prolonged cultivation on the same 
artificial inea is has no tendency to mould 
colon bacilla to one particular type. 
(3) That in the m jority c ` " ses the re- 
actions of the colon group towards McOon1.ey's 
tests are stable, 
(4) That there is no evident difference ')e- 
tween the varieties of the colon group present 
in/ 
91. 
in the intesti;.es of breast -fed children and 
those present in artificially fed. 
( ") That in no case of diarrhoea s-ve one, was 
there evil e c of the presence of unusual 
forms of colon 'n gill i which mi -ht be the 
c _use o the diarrhoea. 
(6) That in this one c- se the organism was 
rather of the Proteus than of the Colon group. 
(7) That there is no evidence of an inc_-.eased 
virulence of colon bacilli in c- ses of 
diarrhoea. 
THE/ 
THE NON -LACTOSE -FERMENTING GROUP OF GRAU- NEGATIVE 
BACILLI. 
The discovery of the dysentery bacilli of 
Shiga in Japan and by Flexner in Manilla first 
directed attention to this group of organisms in 
cases of infantile diarrhoea. 
In summer of 1902 and 1903, a large number 
of workers in America, chiefly under the direction 
of Flexner at the Rockefeller Institute,examined the 
stools of a very large number of cases of epidemic 
infantile diarrhoea. These studies were conducted 
with the sole object of determining the presence or 
absence of the dysentery bacillus, and no attention 
was paid to other organisms, even to other organisms 
of the non -lactose- fermenting group. These workers 
were able to isolate dysentery bacilli, chiefly of 
the Flexner- Harris type, in 631 of the cases eramined. 
In attaching value to this result one must 
bear in mind that these workers had the one object 
in view of discovering the dysentery bacillus, and 
that cases are put down as giving a positive result 
when scores of plates had been made before even one 
dysentery bacillus was discovered.' 
As/ 
y7. 
As previously mentioned, Duval and Schorer, 
following the same techinque were able to discover 
true dysentery bacilli in 2 perfectly healthy child- 
dren. Nevertheless the great prevalence of dysen- 
tery bacilli in the stools of children suffering from 
epidemic diarrhoea was proved. 
Between 1905 and 1908 Morgan and his 
assistants made extensive studies of the stools of 
children suffering from epidemic summer diarrhoea, 
his attention being directed solely to the non - 
lactose- fermenting group. 
As a result he found that Morgan's No.I. 
Bacillus was as prevalent in diarrhoea cases in 
England as the Dysentery Bacillus is in America. 
His results are briefly, that about 63% of children 
suffering from epidemic summer diarrhoea, contained 
Morgan's No.I. in the stools, and that the sera of 
many of these patients agglutinated the bacillus. 
He was able to give diarrhoea to monkeys by feeding 
them with strains of Morgan's No.I. Bacillus. 
Morgan found, however, that there were 
many other varieties of non -lactose- fermenters which 
were present in fair frequency in these diarrhoea 
cases, which were very uncommon in normal. These 
organisms/ 
94. 
organisms were, roughly speaking, of three types, 
those resembling Morgan's No.I. Bacillus, those 
resembling dysentery bacilli, and those resembling 
the Gaertner group, while there were other quite 
atypical varieties. 
Morgan was able to obtain Morgan's No.I. 
Bacillus in the stools of 5% of normal children 
during winter, and of 12 of healthy children during: 
the epidemic season. 
He was quite unsuccessful in discovering 
his bacillus in milk, and indeed was unable to get 
it to grow in unsterilised milk. He was, however, 
able to isolate it from flies. 
Lewis in Birmingham made an extensive 
study of this group of organisms in the summers of 
1910 and 1911. In the cold summer of 1910, in 
which the outbreak of summer diarrhoea was slight, 
he found non -lactose- fermenting bacilli in 77% of 
cases of summer diarrhoea: while in normal cases 
they were present in only 14%. Nearly half of 
those from the diarrhoea cases were Morgan's No.I. 
Bacillus while several showed bacilli with the 
cultural characteristics of Flener's dysentery 
bacillus/ 
95. 
bacillus, and there were also various numerous 
varieties. 
In 1911, in which there was a serious out- 
break of summer diarrhoea, he found non- lactose -fer- 
menting bacilli in the stools of 959 of children 
suffering from epidemic diarrhoea, and of 38Tio of 
children not suffering from diarrhoea. The 
enormous majority of the non- lactose -fermenting 
bacilli obtained from both normal and diarrhoea cases 
:were Morgan's No.I. Bacillus, or closely allied 
forms. 
He found that Morgan's No.1. Bacillus was 
considerably more pathogenic to mice by feeding than 
were other members of the non -lactose- fermenting 
group; but the strains of Morgan's No.I.Bacillus 
isolated from normal cases were fully as virulent as 
those isolated from diarrhoea cases. 
He was able to isolate Morgan's No.I. 
Bacillus from a few samples of milk, but other non- 
lactose- fermenters were equally numerous. He was 
also able to isolate it from the intestines of 
normal mice. 
By agglutination tests he found that all 
strains of Morgan's No.I. Bacillus were not identical 
(I/ 
y. 
(I may say that I had noticed this independently 
before Lewis' work was published). 
Bacilli resembling the Dysentery bacilli of 
Flexner- Harris type, he fornid with rarity in 1911, 
but bacilli resembling Shiga except in being motile 
were common. 
In 1909 and 1910, Williams Murray and 
Rundle found in a few cases of epidemic summer 
diarrhoea an organism having the cultural character -' 
istics of the Paratyphoid- Gaertner group but proved 
by agglutination reactions and absorption tests to 
be distinct from other members of this group. They 
unable to find this bacillus, which they called 
Bacillus "F ", in the stools of normal children, 
In the cases of diarrhoea and ileo- colitis 
studied by me, none of them being cases of epidemic 
summer diarrhoea, the same group of organisms has 
been found, in some in very large numbers. 
Morgan's No.I. Bacillus has been found in 
2 absolutely healthy intestines, and in 1 of them 
was proved by agglutination tests to be identical 
with a strain isolated from a case of acute diarrhoea. 




Dysentery bacilli have not been isolated 
from any normal cases. Bacilli, proved by 
aglutina-tion tests to be of this group, have been 
found in 2 severe cases of ileo- colitis both of 
which died, and from a case which at previous exam- 
inations had shown Morgan's No.I. Bacillus in its 
stools. 
Another bacillus (Xi.3.) resembling Shiga 
but motile was found in large numbers in a case of 
acute diarrhoea: this organism was found by both 
Morgan and Lewis in several cases of summer. diarrhoea. 
An organism XIX.3. ánd _X .XIV.3. was 
found in both a diarrhoea case and a normal case. 
Similar organisms were found by Morgan and Lewis in 
normal cases and in cases of diarrhoea. 
Several strains resembling culturally the 
Paratyphoid -Gaertner group, but showed by agglutina- 
tion tests to be distinct, have been isolated from 
normal cases. 
A similar strain has been isolated by 
Lewis from a normal case and from a case of diarr- 
hoea. 
A strain (XXXIII.4.) which resembled the 
'aratyphoid/ 
Paratyphoid-Gaertner group but did not form gas was 
isolated from a case of acute diarrhoea. It was 
proved by agglutination reactions to be distinct: 
from this group. This organism was not isolated by 
Morgan or Lewis. 
The reactions of these isolated bacilli 
are given in tables in Part I. of the thesis ender 
the discussion of diarrhoea. 
P_ THCGEITICITY. 
In studying the pathogenicity of different 
organisms at first the subcutaneous inoculated- of 
i 
agar slope cultures was adopted. 
3 strains of Morgan's Ito . I . Bacillus from 
diarrhoea cases, 2 from normal cases, and 2 other . 
non- lactose- fermenters from a case of diarrhoea 
(XIX. 3 and 4) were inoculated in this way, the whole 
of a 24 hours' culture being used, without producing 
more than superficial ulceration, 
3 mice were fed on strains of Morgan's 
bacillus from diarrhoea cases, with no effect. 
A mouse fed for 5 days on organism XXXIII.4 
died. 
The results of larger doses of non- lactof e- 
fc:rmenters inoculated intra- peritoneally to guinea- 
pigs% 
99. 
guinea -pigs is given in the following table. 
Guinea -pigs were used in all cases. 
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It will be seen from the table that if we 
except the dysentery bacilli, not much information 
is to be derived from the relative pathogenicity to 
guinea -pigs of organisms from normal and diarrhoea 
cases. 
AGGLUTINATION RxPERI?,ENTS WITH MORGAN'S NO. I. 
BACILLUS. 
A rabbit was immunised with repeated doses 
of Morgan's No.I. Bacillus from a case of acute 
diarrhoea(XI.II.6.) This organism was emulsified in 
saline, killed in a water bath at 560e. for 1 hour 
and inoculated intra- peritoneally. 6 doses -Jere 
given at intervals of 10 days, increasing from 4 of 
an agar slope culture to two large platefuls. 
At the end of two months vaccination., its 
serum was found to agglutinate its own bacillus at a 
dilution of 1 in 5000. 
The following table shows the effect of thi 
serum on Morgan's No.I. Bacilli from other cases. 
++ stands for complete agglutination at the end of 

















XLIII.6. Diarrhoea. ++ ++ ++ ++ 0 
XLIII.4. Diarrhoea. ++ ++ ++ ++ 0 
XLII.5. Diarrhoea. 0 0 0 0 0 
XXIV.5. Diarrhoea. ++ ++ ++ ++ 0 
XXXIX.1. Diarrhoea. 0 0 0 0 0 
XXI.5. Diarrhoea. 0 0 0 0 0 
XV.4. Normal. ++ ++ ++ ++ 0 
All these organisms had all the cultural 
characteristics of Morgan's No.I. Bacillus. 
It is therefore evident that Morgan's No.I. 
Bacillus contains more than one variety of organism 
The serum was tested also ao.áinst organisms 
XXXIX.2. and XXXII.1. neither of which are Morgan's 
No.I. Bacillus, with negative results. 
The following table shows the reaction of 
4 organisms to sera of the paratyphoid- Gaertner 
group. Three of these organisms, XXXI.1, XLVIII.1, 
and XLIX.1, were isolated from normal cases and had 
all the cultural characteristics of Paratyphoid- 
Gaertner group. The 4 organisms isolated from a 
case/ 
102. 
case of acute diarrhoea, differed in not producing 
gas. (XXXII1.4.) 
These sera had titers ranging from 1 in 
4000 to 1 in 10,000. 










XXXIII.4. 0 0 0 
XXXI.1. 0 0 0 
XLVIII.1. 0 0 0 
XLIX.1. 0 0 0 
These tests therefore give completely 
negative results. Aertrych serum has not yet been 
obtained, but they will be tested against it shortly. 
The three organisms having the character- 
istics of the dysentery group, isolated from 3 
cases of severe diarrhoea, were tested against the 
serum of Dysentery Bacillus Type "Y" of Hiss and 
Russell. The titer of this serum is 1 -5000. 
1 -20. 1 -2000. 1 -5000. 
Control in 
Saline. 
XLIV.l. ++ 0 0 0 
XLV.1. ++ 0 0 0 
XLVI.l. +1 0 0 0 
It is evident they are not Type "Y" of 
Hiss and Russell as they do not agglutinate at 
1 in 2000 (2 titer), but they agglutinate at 1 in 20 
therefore I think that one is justified in calling 
them members of the Dysentery group, They will 
be tested shortly against serum of the Flexner- 
Harris Dysentery Bacillus. 
I+ XPFRI HE,TTR/ 
EXPERIMENTS have been carried out upon r.he growth of 
Morgan's No.I Bacillus along with other intest- 
inal organisms and these are .given separately. 
RESULTS. 
Non- lactos --- fermenting, bacilli have been 
obtained from 6 out of 21 normal specimens: two of 
these were Morgan's No.I Bacillus. 
Non -lactose- fermenting bacilli have been 
obtained from 11 out of 14 diarrhoea specimens: 5 of 
these were Morgan's No.I Bacilli, 2 were Dysentery 
Bacilli. The others were unnamed varieties. 
A third dysentery bacillus was obtained 
from a convalescent ease of diarrhoea from which 
Morgan's No.I Bacillus had been obtained on two 
previous examinations. 
3 Non -lactose- fermenting bacilli from norm- 
al cases and 1 from a diarrhoea case resembled close- 
ly the Paratyphoid -Gaertner group, but agglutination 
tests proved them to have no connection with B. 
Paratyphosus B., B.Paratyphosus A., or B.Ga.ertn r. 
No very marked difference in virulence was 
noticed/ 
noticed between organisms isolated from normal cases, 
and those from cases of diarrhoea. 
Morgan's No.I Bacillus was shown by 
agglutination experiments to contain more than one 
variety. 
The actions on members of the group on 
sugars was shown to be stable by repetition at the 
end of a few months. 
T 
105. 
THE COCCAL FORMS. 
The presence of gram positive cocci in the 
intestinal tract is a fact which has been known for 
a very long time. 
The first description of the cultural 
characteristics of the coin ion intestinal diplococcus 
was given by Thiercel in, in 1899. He described this 
as an organism capable of becoming pathogenic, and he 
believed it was identical with an organism isolated bl 
him from a case of cerebro spinal meningitis. He 
described his enterococus as being highly pathogenic 
to mice, slightly to rabbits, and not at all to 
gtminea -pigs . 
He believed that this organism was capable 
of producing appendicitis, and chimed to have 
isolated it from the pus of an appendicular abscess. 
Much rork has been done on the coccal 
fo mns since this time. Unfortunately the subject is 
at present in a state of great confusion, owing to 
some authors calling one organism by several names 
while a still larger number call several organisms 
by one. 
The enterococcus has been accused of pro- 
ducing a ,,,ide v'ri.et1r of conditions, in Which either 
this/ 
î'J7. 
this nrg anism or a similar organism has been found, 
such as intestinal catarrh, infectious jaundice, 
chronic broncho pneumonia, dysentery, meningitis, 
post -typhoid suppuration, myelitis, otitis, con- 
junctivitis, vaginitis, methritis, etc. It has also 
been believed to be identical with the diplococcus 
rheumaticus, and it has been thought that possibly 
chorea was due to infection from the intestinal 
tract by this organism. 
In cases of acute diarrhoea in infants, 
diplococci and strepto -cocci have been frequently 
seen in large numbers in the stools, and various 
authors, chiefly Bor ker and Escherich, have consid 
ered strepto -coccal infections to be the primary 
cause of the diarrhoea. Lately there has been more 
tendency to regard strepto -cocci as secondary in- 
vaders in cases of diarrhoea. 
One fact only is certainly known: that 
gram positive diplocci of somewhat varied morphology 
form a constant part of the intestinal flora of 
young children: 
Whether the enteroeoccus of Thiercelin is 
identical with the strepto- coccus enteritidis of 
Hirsch --L ;_bmann/ 
Hirsch- Libmann, and whether both or either are the 
same as the strepto -coccus lacticus, and what the 
relation of these is to the strepto -coccus faecalis, 
and whether the strepto -cocci seen in cases of 
diarrhoea are foreign varieties, is at present quite 
unsettled. 
Gram positive cocci which turn out to be 
staphylococcus albus are always present in the stools 
of nurslings and young children. It is probable 
that these are mainly contaminations from the skin. 
In the present research I have been able 
to study three different types of cocci. The first 
type is a small gram positive diplococcus which is 
the enterococcus of Thiercelin. This type has been 
isolated from every case examined except one or two 
off the cases of very acute diarrhoea. 
The second type is a considerably larger 
coccus; also gram positive. This has been met with 
in the stools of all the older children and also in 
smaller numbers in the stools of young bottle fed 
children. It has never been seen in the stools of 
children on the breast only. 
This organism I have called in the descrip- 
tions/ 
descriptions "The Oval Gram Positive Coccus." 
Another form which I think is the same 
organism resembles this last organism but occurs in 
pairs. 
The third type has been met with in cases 
of acute diarrhoea associated with members of the 
non -lactose fermenting group. Sometimes they have 
occurred in diplos but frequently also in chains. 
On isolation of these only rather coarse diplococci 
have been obtained even in fluid media, and I have; 
come to the conclusion that the occurrence of these 
cocci in chains in the faeces of diarrhoea cases is 
not evidence of their being a new form, but.is simply 
the common T ien.lnon of diplococci growing in chains 
in a fluid medium. 
These types of organisms have the follow- 
ing growth characteristics. 
DIPLOCOCCI OF THE ENTEROCOCCUS TYPE. 
The organisms which come under this head- 
ing show in the films of faeces a varied morphology. 
They/ 
110. 
They occur mainly as diplococci resembling somewhat 
pneumo- coccus but as a rule a littlelarTer and 
plumper.. They never occur in chains in-the faeces 
but in the fluid media they sometimes do so, there- 
fore the chains of cocci seen in the loose stools of 
diarrhoea cases may quite well belong to this group. 
On solid media they almost always occur in 
pairs, sometimes with a few clusters, and occasion- 
ally a few short chains may be seen. The individual 
elements vary. considerably in size and shape. 
Usually lanceolate, they are sometimes quite round, 
and may become reniforin with adjacent flattened sur- 
faces. Frequently the elements of each pair form an 
acute angle. 
In fluid media occasionally fairly long 
chains may be seen. As a rule, however, even in fluid 
media they occur as diplococci. 
They are always gram- positive except in old 
culture when they may become decolourised. 
'in almost all the cases an organism has been 
isolated from the faeces after pasteurisation at 
80 °C/ 
80oC. for 10 minutes, which I see no reason to sup- 
pose is a different organism. This organism when 
pure is killed by pasteurisation. This has been 
noticed in the case of several other organisms - 
that before isolation from the faeces it is able to 
resist a much greater degree of heat than it can 
after isolation 
Is a facultative anaerobe. 
IN ORDINARY BROTH. 
A not very strong growth was usually seen in 
24 hours, consisting of slight cloudiness and a rather 
feeble deposit. 
IN GLUCOSE BROTH. 
In 24 hours marked cloudiness with a heavy 
deposit. 
ON AGAR SLOPE. 
A growth of minute spherical smooth edged 
dew- drop -like colonies of the usual strepto- coccus 
type. 
ON BLOOD SERUM SLOPE. 
Ditto. 
ON BLOOD AGAR SLOPE. 
Ditto. 
IN/ 
IN PEPTONE WATER. 
No growth. 
IN GLUCOSE AGAR STAB. 
A good growth always took place all down the 
stab. 
IN GELATIN STAB.(room temp.) 
A delicate growth all down the stab with no 
liquefaction. 
IN LITMUS MILK. 
Some strains produced acid and clot, others 
acid only. 
5 strains were tested in .different sugars 
in peptone water: no two strains gage identical 
reactions though all seemed identical in other ways 
and were from normal cases. The attempt to 
differentiate these organisms by means of sugar testa 
was abandoned. 
Two mice fed for 5 days on bread soaked in 
broth cultures of enterococci showed no effect. One 
guineapíg inoculated subcutaneously with 2 cc of the 
whey of a culture in milk showed a superficial ulcer 
with complete recovery. 
The second type of coccus, namely'the larger 
oval/ 
oval grain positive coccobacillus isolated from bottle 
fed and older cases, showed in cultures identical 
growths with those obtained from the enterococcus: 
its pathogenicity was not tested. It always tended to 
grow in clusters,or isolated. 
The other large gram coccus was like the 
last, but frequently grew in pairs; it may have been 
the same organism. 
The streptococci in the diarrhoea 
cases when isolated always showed one or other of the 
above forms, and did not show any greater tendency, 
as a rule, to grow in chains. 
CONCLUSIONS 
Coccal forms have formed part of the flora 
of all cases studied. 
In the breast fed cases these have all been 
gram positive diplococci of the enteroeoccus type. 
In the bottle fed and older cases the 
cocoa' forms have shown a much mora varied morphology 
and a rather large oval gram positive coccobacillus 
has been frequently met with. 
In/ 
114 . 
In the diarrhoea cases streptococci in 
chains have been seen in the films. 
I am of opinion that these are not new 
varieties, but are intestinal diplococci whose 
morphology has been altered by the abnormal con- 
dition of the intestinal contents in diarrhoea. 
SPORE/ 
115. 
SPORE BFARITdG BACILLI. 
The Bacillus enteritidis sporogenes was 
first isolated from the stools of infants suffering 
from diarrhoea by Klein, and be was of opinion teat 
an epidemic studied by him was due to this organism. 
Tissier has described the Bacillus enteri- 
tidis sporogenes or Bacillus Perfringeus, as being 
met with in stools of older children on a mixed diet 
but considered that there was a form of subacute 
enteritis in children, w7lich is due to this organism 
He cited as proof, the following case - 
A healthy mother with a healthy infant A., suckled 
another child B. suffering from diarrhoea and vomit- 
ing with this organism in the stools. Infant A. ''on 
tracted diarrhoea and vomiting and showed. this organ 
ism in its stools also. 
Apart from these two workers, I have not 
come across any other literature in which this orga- 
nism has been cited as a cause of infantile diarrhoea. 
In the present study, spore bearing orga- 
nisms were only seen in a very small number of cases 
and 
116. 
and were not isolated from any case. In the diarr- 
hoea cases, they were never present, except in ex- 




GROWTH of B. COLI in LACTOSE PEPTONE WATER. 
A fermentation tube containing about 5 cc. 
of lactose peptone water was inoculated with one 
loopful of an agar slope culture of an intestinal 
bacillus coli from a normal infant. The strain se- 
lected was XII.2, which is No.71 (McConkey), one of 
the most common of the intestinal coli. 
From this, McConkey Plates were spread at 
intervals of 24 hours at first, one l000ful of the 
shaken -up lactose peptone water being always used. 
Later, plates were made at less frequent intervals. 
The number of the colonies on the McConkey Plate, 
after 2 days' incubation, was taken as a rough indi- 
cation of the number.of living b. coli present in the 
lactose peptone water fermentation tube at the time 
of spreading the plate. 
IN 1 DAY - 
acid and gas were produced. The McConkey 
plate spread, showed after 2 days' incubation, a 
very thick growth of lactose fermenting colonies. 
IN 2 DAYS - 
The/ 
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THE acidity was more pronounced and the 
amount of gas was greater,. The plate showed a rich 
growth of lactose fermenting colonies. 
In 3 DAYS. The tube showed the same appearance as 
yesterday. The plate showed a rich growth of 
lactose fermenting colonies. 
IN 4 DAYS. The tube and plate were the same as 
yesterday' s. 
IN 5 DAYS. The gas in the tube seemed to be rather 
smaller in amount than yesterday. The plate 
showed a slightly thinner growth of lactose fer- 
menting colonies. 
IN 7 DAYS. The plate showed an appearance similar 
to that at the end of 5 days. 
IN 9 DAYS. No marked change, perhaps slightly 
thinner. 
IN 11 DAYS. The plate showed a thin growth of lactose 
fermenting colonies, all now well isolated. 
IN 14 DAYS. The plate showed. a thin growth of lac- 
tose fermenting colonies, considerably thinner, 
than at the end. of the 11th day. 





Intestinal B. rot i in pure ^ul tUre in 
lactose peptone !,rater are capable of living for 
eighteen days at 370 c. though much reduced in 
numbers. 
The appearance of individual civa colonies on 
McConrey's medium iR unchanged during the fortnight', 
growth- 
EXPERIMENT B. 
GI?Ot'ITf; of B. COLI in ^`,i.,}IOO,r,E PEPTONE WATER. 
This erperi.ment eras carried out in e7,1 . 
the s lime manner, the same organisms being used. 
The only difference was that the tube contained 
glucose instead of lactose. 
IN i DAY. Tube showed acid and. gas. The plate 
showed a rich growth of lactose fermenting 
colonies. 
IN 2 DAYS. The shorted an increase of acid and 
gas. mhe plate shoved a rich growth of lactose 
fermenting colonies. 
IN 3 DAYS. The tune showed an unchanged appearance. 
The/ 
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Me plate again s7lowed a rich qrowth. 
TN 4 'fl"T. Io further change in the tube or on 
the 
frsh 2,1ates. 
IN 5 DAYS. The tube sbowed 1 lirttly diminished 
amount of gas. The plate elbowed a sli,htly 
thinner growth, the colonies near the edge being 
well isolated. 
IN 7 DAYS. The same appearance as at the end of 
5 days. 
IN 9 dn_irs. The plate shored only three lactose 
fermerfinr, colonies in all. 
IN il DAYS. The pinte showed no growth. 
CONCLUSIONS. 
In glucose peptone rater this intestinal 
9. coli produced an amount of acid sufficient to 
kill itself within 11 days. 
The appearance of individual colonies on 




GROWTH of MORGAN'fi NO. 1 BACILLUS in LACTOSE 
PEPTOT7F WATER. 
This experiment was carried out in an 
exactly similar manner. 
IN 1 DAY. Tube showed no change. Plate shored 
thick growth' of non -lactose -fermenting colonies 
IN2DAYS. Asinlday. 
IN 3 DAYS. As in l day. 
IN 4 DAYS. As In 1 day. 
IN 5 DAYS. As in 1 day. 
IN 7 DAYS. As in I clay. 
IN 9 DAYS. As in 1 day. 
IN 11 DAYS. Tube shored no change. Plate showed 
a very slightly thinner growth. The colonies 
showed some tendency to send out streamers. 
IN 14 DAYS. Still a good growth of non-lactose- 
fermenting colonies, some at edge throwing out 
streamers.' 





The number of Morgan' s No. 1 Bacilli when 
in pure culture in lactose peptone water is nearly 
as great at the end of a fortnight's incubation as 
at the end of one day. 
There is no tendency to acquire lactose - 
fermenting powers `luring this growth. 
EXPERIMENT D. 
GROWTH of MORGAN'S NO. 1 BACILLUS in GLUCOSE 
PEPTONE WATER. 
IN 1 DAY. Tube showed slight acid re,Ict i_an and a 
very small amount of gas. The fermentation 
is considerably less than in the other tubes, 
except of course Tube C. The plate showed a 
rich growth of non -lactose -fermenting colonies. 
IN 2 DAYS. Tube showed a stronger acid reaction 
aid a greater amount of gas. The plate again 




IN 3 DAYS. The tube as before. The plate 
In 
shorTed a thick growth. 
IN 4 DAYS. As in 3 days. 
IN 5 DAYS. Plate shows a slightly less thick groAt 
TN 7 DAYS. As in 5 days. 
IN 9 DAYS. Plate showed thinner growth. 
IN 14 DAYS. Plate showed a very thin growth, AA 
colonies in all being present, all non-lactose- 
fermenting. 
IN 13 DAYS. No growth took place. 
CONCLUSION. 
Morgan's No. 1 Bacillus, in pure culture 
in glucose peptone rater, is still alive, though 
numerically much diminished, after 14 days incubatlo 
but is dead within 13 days. 
No change takes .place in the action on 





G-0.7H OT NO. Z a1C. B. COLI together 
in LACTOSE yFPTr,NE, WA T k' R . 
This eVneriment Iras lone in a simil ar 
manner, the lactose peptone water being inoculated 
with one loopful of Oré; n's No. ??aßil1u$ (XLTTI 
4.) and one loopf u1 of 9. Coli (LI_[. 2.) 
IN 1 DAY. Tube showed acid and gas. The plate 
showed thick growth of lactose fermenting 
colonies, and non -lactose- ferrlenters, It was 
not possible to estimate the relative numbers. 
TN 2 DAYS. The fermentation was more marred. The 
plate showed rich mixed growth. 
IN 3 DAYS. Thick growth of lactose-- fermenter+s with 
a not very large number of non- _lactose- 
fermenters. 
IN 4 DAYS. Saine appearance. 
IN 5 DAYS. Same appearance. 
IN 7 DAYS. Same Appearance. 
IN 9 DAYS. Slightly thinner growth of lactose- 
fermenting/ 
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fermenting eolonies; a very fer non-laetose- 
fermenters. 
IN 11 DAYS. Same appearance.. 
IN 14 TAYS. A much thinner growth of lactose- 
fermenters. Non-laetose-fermenters extremty 
IN 18 DAYS. Only 74 colonies altogether. 72 of 
these are lactose-fermenters, 2 are non-lactose- 
fermenters. 
OONCJATSION. 
In a mixed 0:rowth of ilorgan's 'To. 1 with 
3. Coli in 1'toe peptone water, B. coil livs as 
long as it does when in this medium In pure culture. 
Morin' s Jo. 1 'Tioinus, on the other 
hand, -ben c,rol-n in mixed eallture in lactose peptone 
water is greatl'r diminished at the end of 18 clays 





GROWTH of MORGfiN' S TTe. 1 anc? B. COLT together 
in GLUCOSE P"PT^'d':' 7k9"11. 
Same cr>nrl it, i-m^ as in ;xperiment E. 
IN 1 DAY. The 71111 -tr;ia The plat 
sh,,wed a thick growth of la^tosA-fermenting 
and non-?a.^.±.oce-fermenting colonies. 
IN 2 DAYS. T}1F± anici and gas were gyeatWr in am..71int.. 
The 1Jlate as before. 
IN 3 DAYS. Thick growth of la ,tose-fermenting 
colonies with a smaller number of non-lactosA- 
fermenters: 
IN 4 DAYS. No change. 
IN 5 DAYS. Slightly thinner growth consisting main- 
ly of lactose-fermenting colonies. 
IN 7 DAYS. _To change. 
IN 9 DAYS. Plate showed 30. 7är,t.or;e-fPrr,tenting 
r%olonieS 'with 2 non-?ar,t,ose-!'e?°inentjn$7. 
IN 11 DAYS. plate showed 1 1.a^to se-j'ArI}ment i nP' 
colony. No non-?r,ntose-fermenters were presPn.t 
rN 14 DAYS. The plate remained sterile. 
CONILTTSTON. / 
1 9.7 
In a mixed uo7th of Morgqn's N. 1, and 
3. Coli in glucoe Deptone .,Ater, th 9. Ooli out- 
number and out-live the Mol-gan'g 7o. 1 Bar.,1111. 
EXPRIMENT 
GROTTH of PACILT,US ACTDOPHTLUg, MOR ;A N' S NO. 1 
BACftWS, and B. COLI in LACTOSE P1'DT1IE wAT74R. 
Thig experiment -ac, r.1.r!,1 out in a 
similar runner. The B. Acidophi:us used -Fag XXXI. 
3. "70 aoopfuls of a 7,1-acoss rzh ulture of 
XXXI. 3, and one loopfUl eacb pf agar glone culture 
of XLTTT. 4, and LTT. 2, mere used. In this and 
the follor,ing eyperiment a la,ge ac'ar Plat T"ag 
spread at the game tine ag -he 'Rile gait 
plate. 
DAv. The tube sillo",eft acid and gag. The 
Licenkeir Plate ghowed a thilk growth of larqo9,e- 




The glucose a ar elate showed only 
large colonies of coli or ,_organ's î1o. 1 type. 
IN 2 DAYS. The :McConkey plate showed as before a 
rich growth of Coli and Morgan's Bacillus 
mixed. 
The glucose agar plate showed only 
1qrge colonies. 
IN 3 DAYS. A similar appearance. 
IN 4 DAYS. The McConkey plate showed a slightly 
thinner growth, lactose -- fermenting colonies 
being to non- lactose- fermenting in about the 
ratio of 30 to 1. 
The glucose agar plate showed only 
large colonies. 
IN 5 DAYS. No change in McConkey ~Ante. 
The glucose agar plate showed a few 
minute colonies of the ac:ido-nhilus tyre, in 
addition to the large colonies. 
IN 7 DAYS, The McConkey plate showed a thin growth 
of lactose- fermenting -colonies with a few non - 
lactose- fermenters. 
The glucose agar plate showed large 
colonies/ 
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colonies of coli and Morp:an's No. 1 type.along 
with minute colonies of the acidophilus type. 
IN 9 DAYS. The McConkey plate showed a thin growth 
of lactose- fermenting colonies with non- lactose - 
fermenting, the latter being in the proportion 
of about 1 in 20. 
The glucose agar plue showed a good 
growth of minute acidophilus colonies, along 
with a few larger colonies. 
IN 11 DAYS. The McConkey Mate remained sterile. 
The glucose agar plate showed a pure 
growth of B. Acidophilus. 
CONCLUSION. 
The effect of the addition of B. Acidophi- 
lus to a mixed culture of Morgan's No. I and B. Coli 
in lactose peptone water is to shorten the lives of 
these organisms by more than a week, the. B. Acic- 
ophilus remaining alive in pure culture at the end o 




G iOTH 02 r. AC IZOPHIZ,US , i:IO = GAN' S I; 0. 1 DA=US AilD 
IN TiTCO.CiE T_:FTONE WATER. 
Carried out in the same manner as Experi- 
ment G. 
IN i DAY, The tube showed acid and gas. The 
McConkey plate showed a thick mixed growth of 
lactose- fermenting and non -lactose- fermenting 
colonies. 
The glucose agar plate showed large 
colonies only. 
Ill 2 DAYS. No change in plates. The tube showed 
strong acid reaction and a larger amount of gas. 
IN 3 DAYS. The McConkey plate showed a rich mixed 
growth of lactose- fermenting and non- lactose- 
fermenting colonies. 
The glucose agar plate showed large 
colonies only. 
IN 4 DAYS. The idcConi-ey plate showed a slightly 
thinner growth. Non- lactose -fermenters were 
to 
to lactose- fermenters in about the ratio of 
1 to 3C. 
The glucose agar plate showed a pure 
'rowth of large colonies. 
IN 5 DAYS. The McConkey plate showed a growth con- 
sisting practically of lactose- fermenting 
colonies. 
The glucose agar plate showed mainly 
large colonies with a very few minute colonies 
of the aciclophilus type. 
IN 7 DAYS. The LIcConkey plate showed only 12 
lactose- fermenting colonies in all. No non - 
lact ose- fermenters. 
The glucose agar plate showed a thick 
growth of minute colonies of the acidoohilus 
type, along with il large colonies. 
IN 9 DAYS. The McConkey plate remained sterile. 
The glucose agar plate showed a rure 




The addition of B. Acidophilus to a mixed 
growth of .:organ's No. 1 and B. Coli in glucose 
peptone water shortens the lives of these organisms 
by at least 3 days. 
The B. Acidophilus remains alive in pure 
culture at the end of 9 days growth. 
EXPrRIAiENT X. 
Th: GR O7JTH OF B. AC IDOPIiILUS , IyiORGAN' S N0.1 BAC- 
ILLUS, ArDD B , COLI I1ú LACTOSE BROTH. 
This experiment was identical with experi- 
ment G. except that in this case broth was useû 
instead of peptone water. 
IN 1 DAY. Tube showed acid and. gas. The McConkey 
plate showed a rich mixed growth of lactose - 
fermenters and non -lactose- fermenters. 
The glucose agar plate showed large 
colonies. 
IN 2 DAYS. The McConkey plate showed a rich growth 
Non/ 
Non- lactose- fermenters were to lactose- fermen- 
ters in about the ratio of 1 to 10. 
The glucose agar plate showed large 
colonies only. 
IN 3 DAYS. The McConkey plate showed a fairly thick 
growth of lactose- fermenters. Practically no 
non- lactose -fermenters were present. 
The glucose agar plate as before. 
IN 4 DAYS. The McConkey plate was unchanged. 
The glucose agar plate showed a few 
minute colonies of B. Acidophilus as well as 
immerous large. 
IN 5 DM. The McConkey plate showed only one 
colony, this being a lactose -fermenter. 
The glucose agar _elate showed a pure 
growth of acidophiles. 
CONCLUúION. 
In a mixed growth of B. Acdophilus, 
Morgan's No. 1 Bacillus, and B. Coli, in lactose broth 
the acidity produced kills the first two named organ- 
isms within 6 days, the B. Acidophilus remaining alive 
in pure culture. 
EXP7 RIMENT L. 
THE GROWTH 07 B.AC IDOPHILUS , 3. MORGAN' S NO. 1, 
-_ì,D B . COLI TOGETHER I'l''1 TTJUCOSE BROTH. 
IN 1 DAY. The tube showed acid and gas The 
McConkey plate showed a rich growth of lactose - 
fermenters and non -lactose- fermenters 
The glucose agar plate showed large 
colonies only. 
IN 2 DAYS. The plate remained unchanged. 
IN 3 DAYS. The McConkey plate showed a rather 
thinner growth, the non-lactose-fermenters 
being to lactose- fermenters i_n about the pro- 
portion or 1 to 30. 
The glucose agar plate showed large 
colonies only. 
IN 4 D_'_YS. The McConkey plate showed a thin Q.ro ̂nth 
consisting almost entirely of lactose -fermenter 
The glucose agar plate showed a good 




IN 5 DAYS. The McConkey plate remained sterile. 
The glucose agar plate showed a growth 
of B.Acidophilus in pure culture. 
CONCLUSION. 
In a mixed growth of B. Acidophilus, 
Morgans No. 1 Bacillus, and B. Coli in glucose brot 
the acidity produced kills the two first named 
organisms within 5 days, the B. Acidophilus remaining 




SPECIMEN XXXV. emulsified in ordinary broth 
was shown by rich plating on McConkey's Medium 
to 
contain lactose -fermenting colonies only. 
The emulsion was incubated for 3 weeks at 
37 c -and when replaced at the end of this time 
numerous non -lactose -fermenting colonies grew on the 
plates. 
One of these on study was found to consist 
of B. Faeca.lis Alcaligenes. 
EXPERIMENT.N. 
Ordinary Broth emulsion of SPECIMEN XXXI. 
This on plating showed numerous lactose - 
fermenting colonies, with one non -lactose- fermentér. 
After three weeks incubation the reaction was slight - 
ly alkaline, and plating showed numerous non-lactose- 
fermenting colonies. These on study were found to 
consist of organisms resembling culturally the 
Dysentery Bacillus Type °Y "., but agglutination tests 




Ordinary Broth Emulsion of SPECIMEN XXIX. 
This on plating showed numerous lactose- 
fermenting colonies, with no non- lactose.-fermenters. 
After 3 weeks incubation the emulsion was 
slightly alkaline On roplating, it showed a pure 
culture of non -lactose- fermenting colonies, which 
on examination proved to be Morgans No 1 Bacillus. 
EXPERIMENT P. 
Ordinary Broth Emulsion of SPECIMEN LV. 
This on plating showed pure culture of 
lactose- fermenting colonies. 
After 3 weeks incubation the emulsion was 
replated, when it was found to contain large numbers 
of non -lactose- fermenting organisms. These on study 




ATTEMPT AT STRENGTHENING THE INHIBITING FLORA OF MICE. 
The following experiment was carried out 
in an attempt to transform the intestinal flora of 
mice and to strengthen the inhibiting power of the 
flora on foreign pathogenic organisms. 
For the transforming agent Bacillus acid - 
ophilus (XXXI.8) was made use of. 
As an infecting agent I made use of an 
organism which I had isolated from a mouse epidemic. 
This organism, which I recovered from the heart blood, 
of nearly all the mice that died during this epidemic 
is, I believe, Bacillus Aertryck. It has the cultur- 
al characters of the Paratyphoid- Gaertner group and 
is agglutinated by Gaertner in low dilution, but I 
have not yet tested it against Aertryck serum. I 
selected it as the infecting agent, as I knew it was 
pathogenic to mice and was capable of producing 
diarrhoea. 
For the experiment 10 mice were used. 
5 of these were fed during 10 days on 6 
doses of B. Acidophilus: bread soaked in glucose 
broth cultures of the organism being used. The other 
5 were given ordinary food. 
All/ 
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All the mice were then fed on bread soaked 
in broth cultures of the infecting agent. After the 
first dose one of the normal mice died, A second 
dose of the infectious agent was given next day, and 
one of the normal mice and one of the acidophilus 
mice died. A third dose of the infecting agent was 
given 2 days later and the following day the three 
normal mice and 2 of the acidophilus mice died. The 
next day the remaining acidophilus mice 
were found dead, 
Thus the experiment completely failed in 
its object. 
This experiment seems scarcely worth re- 
peating on such small animals as mice. It would, 
however, be interesting to conduct such experiments 
with monkeys with whom one coild examine the intest- 
inal contents from time to time. 
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THE LA_BORATORv INvwSTICxA.TION. 
The first .few months were spent in testing 
and devising methods of j solacing intestinal organ- 
isms in order to have a satisfant.ory routine exa- 
mination which might be applied to each case. This 
preliminary experimentation was the most laborious 
and difficult part of the work. 
.The chief difficulty vrac to formulate 
scheme which would Include the separation and study 
of the more important organisms, but which would yet 
be suffie ently brIef to he applicable by a single 
worker. 
The following scheme was finally adopted 
and applied to each case. 
THE COLLECTION OF MATFRTAL. 
A specimen of the motion varying in age 
from a few minutes to a fer hours was preserved forme 
on the child's napkin. The colour and consistence 
of the notion, the presence of blood or mucus, and 
any peculiarity of odour, were noted, along with 
other/ 
148. 
other details concerning the child. 
These details 
varied slightly v ; t' c1 iff,lrent eases, 
but a1wa,rs in- 
cluded the age, history, and method of feeding, 
along 
with details of the illness in pathological eases. 
A small portion of the specimen was then 
collected in a sterile test -tube by means of an 
ordinary throat swab, and at once taken to the lab- 
oratory. 
The part of the specimen selected Was as 
representative of the whole as possible; two or three 
small portions from different parts of the motion 
being as a rule taken. 
The specimen thus obtained was naturally 
contaminated to a certain extent by organisms from 
the skin of the child and from the air. 
TECHNIQUE OF BACTERIOLOGICAL EXAMINATION. 
A. PRF'LIDdINARY fintpS. 
Small representative portions of the speci- 
men were rubbed up in distilled rater on two or thre 
slides, and these films were stained by Gram's 
method. Particular note was made of the relative 
number 
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number in these films of: 
1. gram -ne :at.ive bacilli and cocco- bacilli, 
2. gram --positive bacilli, 
3. noeca.Z forms, and 
4. spore -bearers. 
A portion of the Specimen was rubbed up in 
ordinary broth so an to form a slightly opaque 
emulsion, a second portion being similiarly treated 
in broth containing two per cent of Glucose. 
These two broth emulsions were then used for the 
inoculation of the other media. 
McConkey's Bile Salt Lact.oFe Neutral Red 
Agar was then poured into three Petri Capsules of 
the ordinary laboratory s i ̂ e (4" by . ") ^.rd 
allowed to harden with the lids half off. The 
inhibiting action of this medium prevents the con - 
tamination by organisms from the air. The medium 
is sufficiently hard. "''_thin half an hour fcr 
surface inoculation. This was done with a plati- 
num loon; from the ordinary broth erulsion, the drop 
or drops thus transferred being spread In all 
directions over the surfact of the agar by means of 
a thin glass rod bent at an angle and sterilised by 
flaming. 
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A different amount of emulsion was used for 
each plate, the aim being to obtain a plate in which 
individual colonies were sufficiernt1v widely sena- 
rated to have their characteristics fully developed, 
but which contained a sufficient number of colonies 
to afford a moderately accurate computation of the 
relative number of different varieties.. In plates 
,rrhich were too thickly spread, it was found that 
numerous colonies failed to ferment 7 actose, nrhich, 
transferred to a fluid medium ^. ontain lactose, 
fermented the sugar rapidly; this failure to ferment 
lactose on the solid medium was presumably due to 
exhaustion of the medium. 
The plate was then inverted to prevent 
condensation water dropping on the surface of the 
medium, and incubated at 37 c. 
The broth emulsion of faeceswas usually 
incubated at the same time to provide the material 
for another series of ldcConkey Plates in case the 
first series proved. unsatisfactory. Some of these 
broth emulsions served a further purpose as grill be 
described later. 
These preliminary preparations for the 
separation of organisms of the cold- dysentery group 
being completed, the next steps were concerned tsrith 
the/ 
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the separation of ana,erob i^, organisms, spore-bearers, 
coccal foins and organisms of the acid -tolerant 
group: 
for this the glucose broth emulsion of faeces 
was 
used. 
Four tubes of medium were used which for 
clearness ? shall call tubes A, B, C, and D. Tube 
A contained broth with 2 of glucose added, B con - 
tained also glucose broth with the addition of 4* 
of acetic acid, C contained glucose broth, while D 
contained sterilised cow's milk. 
Tubes A and B were inoculated from the 
glucose broth emulsion. The glucose broth emulsion 
.was then pasteurised at 80 °c. for 10 to 15 minutes 
in a water bath, and from the now pasteurised emul- 
sion tubes C and D were liberally inoculated. 
The four tubes A, B, C, D, were placed in 
a Buchner's tube containing 3 or 4 grammes of d.rY 
pyrogallol. A. five per cent solution of sodium 
hydrate was then poured into the Buchner's tube 
through a funnel the tube plugged firmly with a 
rubber cork and hermetically sealed with p eticir .. 
By this means potassium pyrogallate is 
produced within the Buchner's tube which absorbs 
the oxgyen present: the glucose in the medium 
further 
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further assists in this direction and a condition of 
anerobiosis is produced. 
B.FURTHER EXAMINATION of the LACTOSE FFRh4ENTING GROUPS 
After two days incubation the McConkey 
Plates sere examined, the appearance of the colonies 
noted, and the relative numbers of lactose- ferment- 
ing and non- lactose -fermenting colonies estimated. 
This, it was found, was most readily done by divid- 
ing the inverted plate into a series of squares by 
means of a glass pencil, numbering the squares and 
noting the relative number of colonies in each. 
It was only after a considerable amount 
of experience had been gained with this medium that 
It was possible to do this accurately. Frenuently 
it was found necessary to spread fresh plates from 
the original broth emulsion; and if the plates had 
been at all too thickly spread it was found useful 
to leave them in the incubator for four days, at the 
end of which time colonies were sometimes found to 
be lactose fermenters which at the end of two days 
incubation, had not shown themselves to be so. 
Several colonies were selected and trans- 
ferred/ 
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transferred to agar slopes, being rubbed 
up in the 
condensation water and all over the surface 
of the 
agar. Four or five of these colonies were 
lactose - 
fermenters, care being taken to select well isolated 
and pure -looking colonies. Non -lactose -fermenting 
colonies, if present were also transferred to agar 
slopes, usually up to the number of five or six, if 
so many could be obtained. 
In the later cases each of these presumably 
pure cultures was plated once more on McCorkey Bile 
Salt Lactose Agar. This replating served a double 
ptwpose; it ensured the purity of the culture, and it 
allowed one to observe the behaviour of the organism 
on the medium. I may mention here that several 
strains of the coli group have a consistently charact- 
eristic appearance on this medium. 
A fresh isolated colony being transferred 
from each of these plates to an agar slope, these pure 
cultures were put through a series of tests. The tests 
for the lactose fermenter were those proposed by 
McCorkey and consisted of an examination of the sugar - 
fermenting and gas -producing power of the organism, 
along with its action on litmus milk, motility, 
power of producing indol, of liquefying gelatin, 
and of producing Vosges and Proskauer's reaction, The 
sugars/ 
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sugars used, as suggested. by McConkey, were lactose, 
saccharose, dulgit ' doni_t, Inulin and inosit, these 
being present in a strength of 
peptone ,crater. 
The agar culture from which this series o 
tests aras inoculated crac always from 24 -48 hours of 
The fermentation tubes were examined at the end of 
the third or fourth and of the seventh day after in 
cubat.ion and the presence of acid or gas within_ thi 
period vrac noted. Foi 1 lye indol reaction a tube 
of plain_ peptone water iras inoculated, and this was 
tested for the presence of i.ndol at the end of 
seven days' incubation by means of rhrli ch's test, 
paradimethyamidobenraldebeyde and potassium per- 
sulphate being used. 
For the Vosges and rroskauer reaction a 
tube of glucose peptone was inoculated, and to this 
at the end of four days' incubation a few dro tes of 
fifty per cent solution of caustic potash were adde 
and the tube allowed to remain at room temperature 
for 24 hours. The production of a pi n'rish colour 
wee regarded as a positive reaction. 
The gelatin tubes were inoculated by deep 
stab and allowed to f'rcw at room temperature, for a 
period 
per cent in li tmu7 
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period of three months. Some have been kept for 
nine months and a few are only two months old 
at the 
present date. 
Motility was tested for at the end of 4 -6 
hours incubation in a fluid medium; as a rule the 
opportunity was taken of staining the organism by 
Gram's method at the same-time. 
The litmus milk culture was examined for 
acid and clot at the end of 7 and 14 days incubation. 
In addition to these tests of McConkey I 
have attempted to further identify different strains 
of lactose -fermenters by means of their agglutinat- 
ing reactions. The sera used were obtained by 
vaccinating rabbits with strains from four cases. 
The pathogenicity of various strains was 
also investigated. 
C. FURTHER EXAMINATION OF THE NON - 
LACTOSE- FERMENTING GROUP. 
For the identification of non-lactose- 
fermenting organisms the procedure advocated by 
Lewis was adopted. This procedure included the use 
of lactose, glucose, mannit, dulcit, sacharose, 
and 
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and salicin in peptone water, as tests of 
the 
fermentative power of the organism along with 
its 
mobility, action on litmus milk, and ability 
to pro- 
duce indol and to liquefy gelatin. 
Agglutinating tests were used for members 
of this group also; some of the sera used having 
high agglutinative power over known organisms, others 
being prepared from rabbits by the use of vaccines 
from organisms isolated by myself. 
The pathogenicity to animals of various 
members of this group also, was tested. 
D. FURTHER EXAMINATION OF THE ACID - 
TOLERANT AND OTHER GROUPS. 
The tubes A, B, C , and D, which had been 
inoculated as described above from the glucose broth 
emulsion were removed from the incubator after 4 -6 
days growth under anaerobic conditions: the amount 
of growth in each was noted, and a film made from 
each and stained by Gram's method. 
From each a glucose agar plate was spread 
and incubated anaerobically; from these after 4 -6 
days growth individual colonies were picked off and 
transferred to deep glucose agar by stab. After 
a/ 
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a. few days growth their appearance was noted and a 
gram stained film made. A sub- culture in glucose 
broth was made,-and this used as the source of in- 
oculation of the various test media including the 
carbohydrate. Various feeding experiments were made 
on mice with organisms of the acid- tolerant group; 
and guinea -pigs were inoculated intraperitoneally 
with strains. 
For the growth of organisms on plates under 
an rob!c canditions, various methods were tried. 
At first a Bulloch's Bell Jar holding approximately 
eight plates was used; the hydrogen was obtained by 
means of a hydrogen cylinder, partial exhaustion 
produced by a Gervk pump and caustic soda solution 
allowed to flow into the jar,where it Mixed with a 
small heap of dry pYropellol previously placed there" 
An atmosphere completely devoid of oxygen is thus 
produced, but there is this disadvantage which,is,I 
think, a very great one, that where several plates 
have to be made, those first spread are exposed to 
the air for a considerable time before all the 
o erat ions are completed.. 
The method eventually adopted, -which w.as 
found to be satisfactory was that invented by Lentz. 
A/ 
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A ring of a composite material impregnated with i 
gramme of pyropellic acid is placed on a glass _plate 
a 41 solution of caustic soda is poured into the 
centre of this ring, the inoculated half of a Petri 
capsule inverted over the whole and luted down to th 
with plastici,le. Surface growths of strict 
gnsicrobeç can be obtained by this method. 
THE WORKING VALUE OF THE SCHEME OF EXAMINATIO 
No aerobic plates save those made with 
McConkey's Bile Salt Medium were used. The chief 
reason for this was the possibility of contamination 
of the original material by aerobia organisms. It 
would he preferable if specimens could be obtained 
in some way that would preclude all possibility of 
external contamination; it is conceivable that some 
method might be devised which would be applicable to 
in- patients of a hospital; but I was unable to think 
of a method which would also be applicable to out- 
patients and to children in their own homes. 
In practice it was found that this draw- 
back mattered little. All true intestinal organism. 
must of necessity be facultative ana erobés, therefore 
all/ 
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all strict .!erobeC were at once discarded as contam- 
inattors, and, as the methods used for the isolation 
of groups by the elimination of other groups - I 
refer to . the use of Bile Salt Media, of acid media 
and of pasteurisation - in themselves inhibited the 
growth of almost all contaminations, little extra 
labour was caused by the possibility of Ranh con - 
tamination. The only group of intestinal organisms 
with the study of which skin and air contaminations 
might seriously interfere is the coccal group. 
For this and for another reason the cocci were the 
group to which least attention was paid in the 
present research. The other reason being the im- 
possibility of differentiating between various 
strains of diplo. -- and strepto -cocci .failing the use 
of the sugar test^,on which so much doubt has been 
thrown lately on the grounds of the instability of 
the fermentative powers of these organisms. 
The gram stained films from the specimen 
were found to be of very great value, the differ- 
ence between some of the nornal fields and those of 
cases of a!lute diarrhoea being; very striking. Con- 
tamination, could of course, play practically no 
part in these fields, the exposure of the specimen 
being/ 
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being as a rule so very brief. 
The methods of isolating and identifying 
the lactose -fermenting and non -lactose -fermenting 
members of the coli- gaerkner- dysentery group were 
found to be adequate though lengthy. The value of 
the sugar tests in the differentiation of these 
organisms is discussed elsewhere. 
For the successful isolation of organisms 
of the acid -tolerant group, primary inoculation in 
a fluid medium before plating was found to be a 
necessity. This is due to the fact that if the 
emulsion of faeces is plated direct to anaerobic 
glucose agar plates, strong growths of organisms 
of the colt group occur, which completely override 
all other organisms. This ras the stumbling block 
which for many years caused research into the in- 
testinal flora to remain almost at a stand -still. 
If acidified glucose agar plates are used 
for direct inoculation from the faeces the results 
are scarcely better, as in these cases as a rule no 
growth occurs, though sometimes colonies of yeasts 
may grow. 
These difficulties can be over -come by the 
use of glucose broth and acidified glucose broth as 
primary/ 
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primary culture media. At first in the tubes 
(the tubes A,B, of the scheme) strong growths of 
organisms_ of the coil group occur in normal cases; 
but after a few days the col! themselves as well as 
the acid- tolerant organisms produce large amounts of 
acid by fermenting the glucose, and a destruction of 
orfrAnitims which can only slightly resist acids takes 
place. The result after about a week is the domi- 
nance in these tubes of basil i ' of the acid -tolerant 
group, nor hick can then be sv c essfu? lY plated out on 
glucose ag ar . 
The staining of the growth in tube A after 
4 -6 days anr.erobic growth, I thoucht at, first to be 
a valuable nethod of comparison between different 
cases as a result of numerous observations. This 
I no longer think to be the case. The growth in 
the glucose broth tube varies so much in its com- 
position within short spaces of time owing to factor 
mentioned above, that estimations of the relative 
numbers of gram negative and gram positive bacilli 
and of coccal forms in these tubes are of little 
comparative value. 
It is otherwise with the growth in tube 




to grow, and estimations of the amount of groth 
in the acid glucose brothwere found to corroborate 
the appearance of the gram stained films of faeces. 
Tubes C,D, were not very satisfactory. 
Spore- bearing organisms were only seen in the 
original gram stained films of faeces in a very few 
eases, and the failure to isolate them may have been 
due to these organisms being dead, as such a very 
large percentage of organisms seen in faeces are. 
But in future work I intend to substitute a tube of 
glucose broth containing a portion of white of egg 
as used by Metchnikoff for tube C. 
Another method of isolation which I have 
used in addition to the above scheme in some of the 
later cases,is the use of emulsions of faeces in 
broth for plating after a long period of growth; 
and a further addition which I shall in future add 
to the scheme,is the estimation of the reaction of 
the intestinal contents. 
SC IiI7 ML/ 
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SCHEM?!' of E?CAìáINATION. 
( i. Gras- positive Bacilli 
( of the Acid -tolerant 
( group. 
( 
( ii. Gram-negative Bacilli 
& 
( cocco -bacilli. 
Gram -stained Films. ( 
(, iii. Coccal Forms 
( 
( iv. Spore -bearing Bacilli. 
( Lactose- fermenting Bacilli 
McConkey Plates ( 
( Non- Lactose -fermenting Bac- 
( illi 
(TUBE A. = Glucose Broth 
( 
(TUBE B. = Glucose Broth +.4% 
PRIMARY ANAEROBIC ( acetic acid- 
MEDIA. (TUBE C. = Glucose Broth pasteur- 
( ised at 800c. for 10 
( minutes. 
(TUBE D. = Milk pasteurised at 
( 
80 oc. for 10 minutes. 
(PLATE A. = Glucose agar spread 
( - from TUBE A. 
(PLATE B. = Glucose agar spread 
SECONDARY ANAEROBIC( from TUBE B. 
MEDIA. (PLATE C. = Glucose agar spread 
( from TUBE C. 
(PLATT D. = Glucose agar spread 
( from TUBE D. 
Lactose -fermenting Bacilli. 
Non/ 
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Non -lactose fermenting Bacilli. 




SPECIMENS I. , - IX., XII. , XXII and XXIII, 
XXVI . , XXVI I . and XX V I I I . , 
are not included in this thesis. It has been found 
necessary to retain the old numbers for the Speci- 
mens given, in order to avoid confusion, as all the 
organisms have, during the work been numbered. accord 
ing to their cases. 
The earlier cases are not included, be- 
cause they were not completely examined, as the full 
routine examination had not at that time been devis- 
ed. 
XXVI., XXVII., and. XXVIII., were fully 
examined, but were older children, suffering from 
intestinal indigestion, and I reserve their publica- 





A.M. aged 3 months. 
Cha rte/ is ward, Royal Fospital for Sick 
Children. 
Examined June 29th, 1912. 
STATE. 
Suffering from acute diarrhoea. 
METHOD OF FEEDING. 
Has always been a bottle -fed child. Is at 
present on albumen water. 
HISTORY. 
Diarrhoea started a few days ago and has been 
very acute, with vomiting. Blood in the 
motions for the last day or two. 
MOTION. 
Obtained Jane 29th, 1912. Ts a stringy, 
brownish motion with blood ìr it. 
THE nACT.ERIOLOGICAL EXAMINAmION. 
GRAM STAINED FILMS. 
i.. Gram -positive racilli 
: - 
None are to be seen in films. 
ii 
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ii. Gran-negative Bacilli and Cocco-bacilli: - 
Are presnnt in nearly pure culture. 
are rather plump coliform bacilli. 
Coccal. Forms: - 
h few chains of rather coarse gram - 
positive cocci are the only other organisms 





These shouted a rather sticky peculiar type 
of growth with a tendency for the colonies to run 
together. All the plates showed the same appear- 
ance. 
Many of the colonies vere non-lactose- 
fermenting.. Five of these picked off were found to 
be lactose- fermenting in the fluid medium. 
PRIMARY ANAEROBIC MEDIA. 
In this case no intermediary fluid media 
were used, the emulsions being plated direct. 
A glucose agar anaerobic plate shoved a 
thick growth of colonies of the "cols" type only. 
A glucose agar anaerobic plate + °1 per 




A glucose anaerobic plate +3 per cent of 
acetic acid remained sterile. 
LACTOSE -FERMENTING- COLONIES. 
Several strains were studied, and all 
proved to be liquefied of gelatin, though they did 
not all correspond in sugar reactions. 
X. 3. 
Replated on McConkey Plate, again gave the 
appearance of the original plate, fluid -looking 
colonies tending to run together, many apparently 
non- lactose- fermenting 
Non -lactose- fermenting colonies were a 
second time picked off and these again in fluid 
medium fermented lactose. 
These strains were motile gram- negative 
bacilli, which were indol positive and Vosges and 
Proskauer positive. They liquefied gelatin within 
3 days at room temperature and produced acid and 
clot in litmus milk. They produced acid and gas in 
lactose saccharose, dulcit, adonitt, and incsit, but 
no change in inulin. 
This falls into group III. McConkey, but 




X.4. a.nd X. 10. 
which were also non-lactose-fermenting 
co- oni.es on the primary McConkey Plate, also gs.ve 
the peculiar growth on repurifjcation, and fermented 
lactase in peptone rater. 
They were motile gram -negative rods, which 
were indol positive, Vosges and Proskauer positive, 
liquefied gelatin within three days, and produced 
acid and clot in litmus milk. They produce acid and 
gas in lactose, but no change in saccharose, dulcit, 
ar.oni t , inuli.n and inocit peptone water. 
These nearly corresponded to No. 3, group 
I McConkey from which, they differed i.n not ferment- 
ing inul in . 
It is possible that X. 3 also contained 
the same organi sme' along with another which would 
account for the difference of reaction. Though 
plated trice over the colonies had such a tendency 
to run together that it is Quite possible X. 3 may 
have been mixed. 
a a 24 hours ag r slope culture of X. 3 
introduced subcutaneously to a guineapig produced a 
superficial ulcer , ith complete recovery. 
YON/ N,
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NON -I,A C T OSI'- PPRMENTING -BAC I LL,I . 
No true non- lactose fermenters were iso- 
lated in this case. 
BACILLI OP THE ACID -TOLERANT GROUP. 
None were seen in the films. 
COCOA', FORMS. 
Streptococci were present in the fi?_ms, 
but were not isolated for further study. 
GENERAL RFS(±LTS . 
Bacilli of the acid -tolerant were dimin- 
ished to vanishing point. Gram -negative bacilli 
were very numerous, those studied being gelatin- 
liquefying varieties of the lactose- fermenting 
group. 
No true non- lactose- fermenting bacilli 
were isolated. Coccal forms were present in small 
numbers, as streptococci. 
Sporebearers were absent. 
Yeasts were isolated. 
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SPECIMEN XI. 
M.D. aged 2 months. 
Female. 
Charteris Ward, Royal Hospital for Sick 
Children. 
Examined July 13th 1912. 
STATE. 
Was born at the eighth month. Is small and 
rather puny, but has no diarrhoea. 
METHOD OF FEEDING. 
Has been mainly the bottle. Has had the 
breast sometimes. Cow's milk and water. 
HISTORY. 
Patient`sPìotherhas been ill, and patient was 
temporarily admitted to Charteris on July Sth, 
because there was no one at home to look after 
her. 
AFTER HISTORY. 
The child did badly while in the ward, did not 
take feeds of milk and water well, and lost 
weight. Was very difficult to keep warm. 
Had no diarrhoea till the last day or twb when 
she/ 
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she had slight terminal diarrhoea. Cause of 
death? Malnutrition? No P.M. 
MOTION. 
Obtained July 13th 1912. Well formed, grayish, 
rather putty -like stool. No abnormality of 
sne l l . 
THE BACTERIOLOGICAL EXAMIT`tATION. 
GRAM STAINED FIELDS. 
i. Gram positive bacilli: - 
19 
More than oths of the organisms present fall 
into this group. They are slender, slightly 
irregular bacilli of the acid -tolerant type: 
tr i ht others s ome s a g  s slightly curved. Many 
take up the gram stain irregularly, giving rise 
to punctate forms. Show a tendency to occur 
in clusters side by side. No bifid forms or 
long threads. No larger gram positive bacilli 
ii. Gram negative bacilli and cocco- bacilli: - 
Are present in very small numbers, and consist 
ofi 
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of coliform bacilli and cocco- bacilli. 
iii. Coccal Forms. 
Are also present in very small numbers. These 
are for the most part small diplo -cocci of the 
ordinary entero- coccus type. 
1V. Spore- bearing Bacilli. 
None present. 
McCONKEY BILE SALT LACTOSE AGAR NEUTRAL RED 
PLATES. 
These after two days incubation showed 
growths of lactose- fermenting colonies. One or 
two doubtfully lactose- fermenting colonies were 
found to ferment lactose rapidly in peptone water. 
Therefore no non -lactose- fermenting organisms grew 
on these plates. 
PRIMA= ANAEROBIC INEDIA. 
This case was more completely examined 
than most of the others, but I give the main facts 
as briefly as possible. 
Tube A showed after 5 days incubation a 
growth/ 
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growth consisting mainly of gram positive bacilli of 
the acid -tolerant type, along with some gram nega- 
tive coliform bacilli. 
Tubes B. In this case three acidified glucose 
broth tubes were used. And (i) contained glucose 
broth + 4 per cent of acetic acid, a second (ii) 
contained glucose broth + 6 per cent of acetic acid 
the third (iii) contained glucose broth + 1 per 
cent of acetic acid. These after three days in- 
cubation anaerobically showed considerable deposit 
at the foot, the fluid above remaining clear. 
These gram stained showed gram positive 
bacilli of the type described in the original films. 
Tube C showed cloudiness and deposit after three 
days anaerobic growth. This was found to contain 
gram positive bacilli of the same type. No spore -1 
bearers. 
Four plates were also spread in this case 
direct from the faeces, and incubated anaerobicallyr, 
These consisted o`f one elate containing glucose 
agar, and three containing glucose agar + 4 61 
and 11 of acetic acid respectively. A mixture of 
gram negative and gram positive bacilli grew on 
the/ 
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the glucose agar plate, the acidified plates re- 
main ing sterile . Sub- culture ,.,err) mace from the 
glucose agar plate 13, 14, 15, 16, 17, in glueosca 
agar stabs. 
PRIMARY AEROBIC MEDIA. 
An ordinary agar plate ras also spread -in 
t i.1, care. Five colonies XI, 8, 9, 10, 11, and 12, 
were pIched off and examined. 
These organisms (8-12) rere identified as 
B.co1R., enterococci, and staphvlococcus aigus. 
SECONDARY ANAEROBIC MEDIA. 
Plate A. (glucose agar) showed growth of 
minute colonies of acid-tolerant type, along with 
some larger colonies of coli type. 
Plates B. (glucose agar + (i) °407) (ii) '661) 
and (iii) 1 of acetic acid) showed pure growths 
minute colonies. 
Plate C. (gii )cose agar) showed growth of 
minute colonies. 
LACTOSE -FERMENTING BACILLI. 
Five lactose-fermenting colonies, labelle 
71, 1, f', 4, 5, and 6 were preserved from the 
1ficConkey 
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McCorXey Plates for further examination. 
These in common vpre f:1°" m negative bacilli 
and coccobacilli: all prod.ucPd arid and clot in 
litmus rtilr.,none liquefied gelatin. All fermented 
lactose and saccharose with the production of acid 
and gas. No change was produced in adonit , inulin or 
inos it by any of. them. All produced acid and gas 
in glucose and marmite 
XI. 1. was non -motile and produced indol. 
XI. 2. was motile and produced indol. 
XI. 4. was motile and produced indol. 
XI. 5. was motile and produced indol. 
XI. 6. was very slightly motile and did not pro- 
duce indol. 
XI. 4 and 5 produced acid and gas in dulc it , the 
other three did not. 
NON -LACTOSE -FERMENTING BACILLI. 
None were isolated . 
BACILLI OF THE ACID- TOLERANT-GROUP. 
9 of these were selected for further 
study. XI. 18, 19, and 20 were selected from 
Plate A, 21 and. 22 from Plate C, 23 and. 24 from 
Plate/ 
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plate B i , 25 from Plate B ii, 26 from Plate B. iii. 
These were all found to be bacilli of the 
acid- tolerant group, and facultative aerobes. On 
anaerobic glucose agar grew as minute round delicate 
colonies. In glucose agar stabs grew all down the 
stab, with no gas production, appearing in from 24 
to 48 hours. Appeared on aerobic agar slopes as 
extremely minute scarcely visible colonies. 
In glucose broth showed slight cloudiness 
with a whitish deposit. 
On blood serum under anaerobic condition 
a scarcely visible growth took place. 
Were all able to resist an addition of 
from .4 per cent to 1 per cent of acetic acid to 
glucose broth and to glucose agar. 
In t,} eir -re thod of growth these strains rere: 
indenti ca? . In their morphology however, they 
differed. 
For the examination of their morphology 5 
day old deep glucose agar stabs were taken and 
Gram's stain used. 
XI. 18. Field shows a considerable amount ' 
of polymorphism. Bacilli are small, short, and 
slender/ 
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26. These are shorter, thicker bacilli, gram 
positive. 
It will be seen that the pleomorphi.sm of 
these bacilli renders their morphology useless as a 
means of differentiating between different strains. 
COCCAL FORMS. 
Those isolated were the ordinary entero- 
coccus, and a white staphylococcus, the latter pro- 




Members of the acid -tolerant group domi- 
nated all others in the original fields. The 
lactose -ferment ers isolated were saccharose- ferment 
ing strains of B.coli. No non -lactose -fermera .ers 
were isolated. 
The acid -tolerant organisms isolated were 
of the B. Acidophilus type. ftaecal forms were in- 
conspicuous and were of the ordinary entero- coccus 
type. Sporebearers were absent. 
179. 
SPECIMEN XIII. (From same case as SPECIMEN X.) 
A.M. aged 3L; months. 
Charteris Ward, Royal Hospital for Sick 
Children 
Examined July 12th 1912. 
STATE. 
Recovering from attack of diarrhoea. 
L TROD . OF FEEDING. 
Is now getting buttermilk. 
HISTO ?Y. 
Since last specimen was obtained a fortnight 
ago the patient has done well, and diarrhoea 
is completely cured. Is still much under 
weight. 
MOTION. 
Obtained July 12th 1912, is a greenish motion 
of semi -solid consistence. ITo blood or mucus. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAMI STAINED FILMS. 
i. Gram -positive Bacilli: - 
These 
180. 
These are now numerous and are straight 
or slightly curved moderately slender bacilli 
of acid tolerant type. 
ii. Gram -negative Bacilli and Coccobacilli : - 
Are present in fair numbers but are mark- 
edly diminished compared with Specimen X. 
Coccal Forms: - 
Diplococci of the ordinary enterococcus 
type have reappeared in the films, and the 
chains of cocci have disappeared. 
iv. Spore Bearers: - 
Absent 
MCCONNEY BILE SALT LACTOSE AGAR NEUTRAL RED PLATES. 
After 2 days incubation showed lactose 
fermenting colonies of the usual coli type. None 
of the spreading, fluid -looking colonies of the 
Plates from Specimen X. were seen. 
No non -lactose- fermenters on the Plates. 
PRIMARY ANAEROBIC MEDIA. 
No fluid media were used. 
One glucose agar plate was spread from 
the/ 
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the faeces emulsion and incubated anaerobically. 
From this were obtained gram -positive 
diplococci of the enterococcus type, gram -negative 
coliform bacilli, and some rather large gram- negative 
bacilli of rather peculiar type having an unstained 
portion at the end like a spore. (See XLI. 15.) 
One glucose agar plate + 41 acetic acid 
was also spread from the faeces emulsion and incu- 
bated anaerobically. From this. only yeasts were 
obtained. 
LACTOSE Fß',3;1' ?TT!'ING B'CILLI. 
Four strains were studied. 
These all had it in common that they were 
motile gram- negative bacilli, were indol positive, 
did not liquefy gelatin, produced acid and clot in 
litmus milk. 
Two strains called X. 17 and 19 produced 
acid and gas in lactose saccharose dulcit and adonit, 
but no change in inulin and inosit. 
X. 18 produced acid and gas in lactose 
saccharose and adonit, but no change in dulcit inuline 
and/ 
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and ino ̂ it while X. 20 produced acid and gas in 
lactose and saccharose, but no change in dulcit, 
adonit, inulin and inosit. 
They therefore fell into groups iii. and 
iv. McConkey:. 
Several other isolated strains were tested 
in gelatin but none proved to be liquefiers. 
NON- LA,.CTOSE -FI?:' ,fir ;NTING BACILLI. 
None were present on Plates. 
The other organisms isolated in this case 
were the énterococcus.yeasts, and the gram -negative 
bacilles of type XLI. 15. 
An adequate routine examination for the 
isolation of bacilli of the acid -tolerant group had 
not been at this time devised. 
GENERAL RESULTS 
Bacilli of the acid- tolerant type were 
numerous in the films, whereas in Specimen X. they 
had been absent, 
Gram- negative bacilli were much less 
numerous/' 
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numerous than in X. and the gelatin- liaiuefying type 
of lactose fermenter had disappeared. 
Ion- lactose- fermenters as before absent. 
Streptococci had disappeared and the 
enterococcus re- appeared. 
Sporebearers as before absent. 
Yeasts as before present. 
134. 
SPECIMEN XIV. 
R.R. aged 3¿ years. 
Male. 
Charteris Ward,Royal Hospital for Sick Children. 
Examined August 10th 1912. 
STATE. 
Is normal gastro- intestinally. Is suffering 
from spastic paraplegia. 
METHOD OF FEEDING. 
Is having an approximately adult diet. 
HISTORY. 
Has never had any diarrhoea of any severity. 
MOTION. 
Brownish motion, fairly solid. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FILMS. 
i. Gram- positive bacilli: - 
These are present in moderate numbers. 
Many are straight or slightly curved moderately 
slender bacilli of the acid -ophilus type, and 
there/ 
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there are also some larger and plumper bacilli. 
ii. Gram -negative b °acillA . and cocco-bacil_li:- 
Are present in large numbers and are 
mainly coliform in type. 
iii.. Coccal Forms: 
These are nIrgerous and varied. Most 
are rather large oval isolated gram- positive 
cocci, but there are also fairly numerous diplo- 
cocci of enterococcos type. No streptococci in 
chains. 
v. Spore-bearers. 
No organisms bearing spores are present. 
McCONKEY PLATES. 
These, two days old, showed numerous 
lactose fermenting colonies of the ordinary type. 
No non -lactose- fermenters were present. 
PRIMARY ANAEROBIC MEDIA. 
Tube A. four days old showed cloudiness 
with deposit. 
Tubes B and C. also showed cloudiness 
with deposit. 
SECONDARY ANAEROBIC MEDIA 
Plate/ 
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Plate A. four days old showed colonies 
of coli type and also some small and minute 
colonies. From this plate coli and gram -positive 
diplococci were obtained. 
Plate B. showed minute colonies and 
from these bacilli of the acid -tolerant group 
were obtained_ . 
Plate C. showed some small colonies, 
and from this plate a gram -positive diplococcus 
«ras obtained. 
LACTOSE -FERMENTING BACILLI. 
Three colonies were selected for study 
called XIV i, 2 and 3. 
Those were motile gram- negative bacilli 
whioh produced indol, did not liquify gelatin, 
and gave a negative Vosges and Proskauer reaction. 
They produced acid and clot in litmus milk, and 
acid and gas in lactose peptone water, but no 
change in saccharose, dulcit, adorait, inulin, and 
inosit. 




NON- LACTOSE FERMENTING BACILLI. 
None were present on the plates. 
BACILLI OF THE ACID -TOLERANT GROUP. 
Two strains called XIV 7 and 9 were 
isolated from plate B. 
XIV.7 was a very polymorph gram - 
positive bacillus. It occurred in threads, clubs 
spirilla, 
. and commaforms; some of the forms had 
lost the power of taking up the stain. 
XIV.9 was much more regular in shape, 
occurring as short, straight, or slightly curved, 
moderately slender. bacilli. They both grew under 
aerobic conditions; were acid -tolerant, but 
differed in their colonies on glucose agar plates. 
XIV.7 grew as minute smooth -edged 
colonies, while XIV,9 occurred as feathery 
colonies like tangled threads. XIV.7 showed no 
growth in gelatine stab, while XIV.9 showed a 
feeble growth of a very few feathery colonies. 
0000AL FORMS. 
XIV.5 was a strain of grin- positive 
diplococci/ 
l.8si. 
diplococci isolated from plate A. 
MORPHOLOGY.(Agar slope 3 days.) 
Small rather plump diplococci with rather 
pointed ends. 
(Glucose broth 4 days.) Gram positive 
diplococci mainly in pairs, a few in short chains. 
AGAR SLOPE AEROBIC. 
Very small and minute round smooth -edged 
discrete colonies. 
ORDINARY BROTH. 
In 2 days slight turbidity. 
GELATIN STAB. 
In 3 days a thin growth all down stab, 







LITMUS MILK 3 DAYS. 
Acid, no clot. 
LACTOSE PEPTONE WATER 3 DAYS. 
Acid n3 gas. 
SACCHAROSE PEPTONE WATER 3 DAYS. 
Acid/ 
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Acid no gas. 
SALICIN PEPTONE WATER 3 DAYS. 
Acid, no gas. 
RAFFINOSE PEPTONE WATER 3 DAYS. 
No change. 
INULIN PEPTONE WATER 3 DAYS. 
No change. 
SORBIT PEPTONE WATER 3 DAYS. 
No change. 
GLUCOSE PEPTONE WATER 3 DAYS. 
Acid, no gas. 
This was the ordinary enterococcus. 
SPORE BEARERS. 




Gram positive bacilli of the acid tolerant 
type were not numerous in the films, but were isolat- 
ed fror Plate B. 
Gram negative bacilli were numerous. Those 
on the McConkey Plate were all lactose fermenters of 
the ordinary type. 
Cocoal forms were numerous and varied; the 
strain studied was the enterococcus 
Spore -bearers were not seen in the films 
or isolated. 
SPECIMEN XV. 
M.H. aged i month. 
Female. 
Charteris Ward. Royal Hospital for Sick Children. 
Examined August 8th, 1912. 
Normal Healthy child. 
METHOD of FEEDING. 
Patient was on the breast during the first 
three weeks of life. During the fourth week she 
was on Nestl:s milk. During the 24 hours prior 
to the passage of the motion examined, she was 
on cow's milk and water. 
HISTORY. 
Patient was healthy in every way, except that 
the mother thought she strained when the bowels 
moved, and it was for this reason that she was 
taken off the breast and sent up to hospital. 
While in hospital ïatient was healthy, took the 
bottle well and had no diarrhoea. 
MOTION. 
Obtained August 8th 1912. Normal colour, con- 
sistence and odour. 
THE/ 
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THE BACTERIOLOGICAL EXAMINATION. 
GRIOT STAINED FIELDS. 
i. Gram -positive Bacilli. 
The great majority of the organisms in the 
film fall into this group. They are bacilli of 
the type of the acid- tolerant group, slender, 
some straight, others slightly curved; some swol- 
len in middle, a good many as diplo- bacilli end 
to end. No punctate and no bifid forms seen. 
ii. Gram negative Bacilli and Coccobacilli. 
These are present in fair numbers though 
very greatly outnumbered by the gram positive 
forms. Are of coliform type. 
iii. Coccal Forms. 
Are scanty. All those present are small 
oval or lanceolate diplococci and cocci,of the 
ordinary enterococcus type. 
iv. Spore -bearing Bacilli. 
No spore bearing organisms in films. 
McCONKEY BILE SALT LACTOSE AGAR NEUTRAL RFD PLATES. 
These after two days growth showed large 
numbers of non -lactose -fermenting colonies as well 
as the usual lactose fermenters, about 100 of total 
colonies/ 
1 9 3 . 
colonies being non- lactose- fer_menters. 
PRIMARY ANAEROBIC MEDIA: 
Tubes A and B. (glucose broth and acidi- 
fied. glucose broth) were unfortunately inoculated by 
mistake from the pasteurised emulsion, and as a re- 
sult no observations could be made on these tubes. 
Tube C. (glucose broth from pasteurised 
emulsion) showed, after a few days anaerobic incu- 
bation, cloudiness with deposit. This,.?:ram stained, 
was found to consist of small gram positive diplo- 
eocei resembling the enterococcus. 
SECONDARY ANAEROBIC MEDIA. 
The glucose agar plate C. from Tube C. 
showed after a few days a growth of small colonies 
resembling those of streptococci. 
LACTOSE -FERMENTING BACILLI. 
Two colonies labelled XIT.5 and 6, were 
selected from the McConkey Plates for examination. 
These were found to be small gram negative bacilli: 
they did not liquefy gelatin, nor produce indol, nor 
did they give a positive Vosges and Proskauer reac- 
tion/ 
reaction: in broth they produced turbidity, on agar 
slope an uncharacteristic growth of the usual coli 
type: in deep glucose agar stab, they grew to the 
bottom of the stab, but did not produce gas. In 
lactose and saccharose peptone water they produced an 
acid reaction but no gas: in dulcit a doubtful acid 
reaction, no gas: in adonit, inulin and inosit no 
change. 
As regards their identity, one can only say 
that these are atypical and non -gas- forming varieties 
of the lactose-fermenting group of organisms to which. 
b.coli belong. 
NON- LACTOSE -FERMENTING BACILLI. 
Four non-lactose-fermenting colonies were 
selected for study from the lactose agar Plate. These 
labelled XV.1.2.3. & 4. were all found to be identi- 
cal in their reactions, and may be grouped together. 
They were motile- gram -negative bacilli, indol positiNe 
irosges and Pr.oskauer negative: growth in broth and 
on agar slopes uncharacteristic: they produced acid 
and gas in glucose peptone water, but no change in 
lactose, mannit, dulcit, saccharose and salicin. 
Gelatin/ 
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Gelatin was not liquefied, and a slightly alkaline 
reaction was produced in litmus milk. 
These then had all the characters of Mor- 
gan's No.1 Bacillus. As a final test, a rabbit was 
immunized with increasing intraperitoneal doses of a 
Morgan's No.1 Bacillus isolated from a case of acute 
diarrhoea (XLIII.6). The serum from this rabbit 
was found to agglutinate organism XV.4, in as high a 
dilution (1 -5000) as it agglutinated its own bacillus. 
There was thus no question that this bacil- 
lus isolated from this infant who was, and remained, 
free from diarrhoea, was identical with a strain of 
Morgan's No.1 Bacillus present in large numbers in a 
case of acute diarrhoea. 
(I may mention here that Case XLIII. was 
admitted to the ward about 4 months after Case XV. 
had left it.) 
Organism XV. 4, inoculated intraperitoneally 
to a guineapig in the dose of á of a 24 hours' agar 
culture, produced death within 48 hours. On putting 
this organism through Lewis' tests, after a period 




Two strains of diplococci isolated from 
Plate C. were studied XV.8 and 9. 
These were small gram- positive cocci, oc- 
curring as diplococci on solid media, while in 
fluid media short chains of usually not more than 
4 elements were seen. Some polymorphism was observ- 
ed, the elements varying slightly in size and also 
in shape, but for the most part were oval diplococci 
with slightly pointed ends, resembling pneumocodci 
in appearance. On agar slope they grew as small 
strepto- coccus -like colonies, visible in 24 hours 
as minute dew- drop -like points. Later they attained 
a small pinhead size, being still dew -drop -like, 
transparent and smooth -edged: on glucose agar plate 
a similar appearance was observed. In glucose broth 
a uniform turbidity was produced, acid and clot were 
produced in litmus milk in 4 days, an acid reaction 
being produced in lactose glucose and saccharose 
peptone water. Strain 9 was found to be still alive 
after 17 days growth in milk. These organisms it 
will be notèd before isolation from the faeces re- 




No spore- bearing organisms were isolated or 
seen in films. 
GENERAL RESULTS. 
In this case the acid- tolerant group, as 
shoran by the original films, made up the greater part 
of the intestinal flora. 
The gram- negative organisms in the original 
films made a small part of the flora only, as was to 
be expected in a child who, a month old, had been fed 
for three weeks of that time on the breast alone. 
The point of interest was the presence of 
such large numbers of Morgan's No.1 Bacillus. These 
bacilli had multiplied at the expense, not of the 
acid -tolerant group, as was noticed in the diarrhoea 
cases, but of the coli group. 
Of the two lactose- fermenters selected at 
random and studied, neither was a typical intestinal 
B.coli. 
Notwithstanding this departure from the 
usual, the child had no diarrhoea. 
198. 
SPECIMEN XVI. 
E.T. aged 4 months. 
Female. 




Method of Feeding. 
Bottle, cow's milk and water. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM -STAINED FILMS. 
I. Gram- positive Bacilli. 
Formed the majority of the organisms 
present. These are mainly straight or slightly 
curved, moderately slender bacilli of the acid - 
ophilus type. 
II. Gram -negative Bacilli and coccobacilli. 
These are scanty and are coliform in 
type. 
III. Coccal Forms. 
Are also only present in moderate 
numbers/ 
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numbers and are diplococci of the usual entero- 
coccus type. 
IV. Spore -bearers 
Are absent. 
McCONKEY PLATES. 
After 2 days incubation showed. lactose 
fermenting colonies only. 
ORDINARY AGAR PLATES. 
This incubated under aerobic conditions 
showed three types of colonies. Large dense white 
colonies, colonies of coil type, and small dense 
colonies. From these respectively were obtained 
straphylococcus albus, coliform bacilli and yeasts. 
PRIMARY ANAEROBIC MEDIA. 
In this case the faecal emulsion was 
plated direct to the anaerobic plates without the 
intervention of fluid media. 
On Plate A. grew colonies of medium size 
with also some minute colonies. From these colon 




On Plate B. rather small dense colonies 
grew, and from these yeasts were obtained. 
On Plate C. a few small colonies appeared 
which were found to consist of rather coarse gram - 
positive diplococci. 
LACTOSE -FERMENTING BACILLI. 
One colony was selected for study from the 
McConkey Plates. 
This was found to consist of motile gram - 
negative bacilli which produced indol, were negative 
to Vosges and Proskauer's test, did not liquefy 
gelatin, and produced acid and clot in litmus milk. 
They produced acid and gas in lactose and 
dulcit, but no change in saccharose, adonit, inulin 
or inosit. 
This organism was therefore Bacillus Coli 
communis. (No 34 McConkey. ) 
NON- LACTOSE -FERMENTING BACILLI. 
None were present on the McConkey Plates. 
BACILLI'OF THE ACID -TOLERANT GROUP. 
Though/ 
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Though very numerous in the films none 
were isolated in this case owing to no primary fluid 
media being used. 
C OCCAL FORMS. 
The diplococoi isolated were the entero- 
coccus of Thiercelin. 
SPORE- BEARERS. 
None were present in the films or isolated. 
GENERAI; R SULTS. 
Gram- positive bacilli of the acid -tolerant 
group were predominant in the fields, but were not 
isolated owing to faulty technique. 
Gram -negative bacilli wore scanty. 
The lactose fermenter 7tudi ed was the 
Bacillus coli communie. 
No non -lactose- fermenters were present on 
the McC onkey plates. 
Coccal forms were scanty and were of the 
enterococcus type. 
Spore -bearers were absent. 
202. 
SPECIltEP; XVII. 
S.T. aged lyear 9 months. 
Male. 
Medical Out- Patient Department, Sick Children's 
Hospital. 
Examined August 15th 1912. 
STATE. 
Suffering from diarrhoea and vomiting. 
I,ETHOD OF FEEDT`'G. 
"Anything that is going." 
HISTO2Y. 
Patient has had diarrhoea and some vomiting 
during the past week. Has been having 4 or 5 
motions a day. Had a similar attack about 
4 months ago. No blood in the motions. 
Patient on examination looked healthy. 
MOTION. 
Brownish motion, solid. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FILMS. 
Gram- positive bacilli: - 
Are 
203. 
Are numerous in the field and varied. 
Some are moderately slender bacilli of the 
acidophilus type, some are very small and 
slender, while there are also large and plump 
gram- positive bacilli. Numerous others are 
intermediate between these. 
It is not easy to guess how many are 
of the acid -tolerant group, but they are 
probably numerous. 
ii, Gram -negative bacilli and coccobacilli :- 
Are present in fair numbers though 
not so numerous as the gram -positive. 
iii. Coccal Forms:- 
Are numerous and varied. Some are 
small cocci of the enterococcus type. Very 
many are fairly large oval cocci, either 
isolated or in pairs. Other varieties also 
present, 
iv. Spore- bearers:- 
No organisms seen in the film are 
bearing spores. 
Mc C ONK.EY PLATES. 
These/ 
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These after 2 days growth showed Lactose- 
fermenting colonies of the ordinary type and also 
large raised pink colonies. 
No non -fermenting colonies present. 
P'_,ILIA:!Y I A:PCBIC MEDIA. 
Tube D. showed no clotting, and no organ- 
isms were found in the film. 
A glucose agar plate anaerobic showed 
colonies of coli type along with very small and 
minute colonies. 
A glucose agar plate -t- .41 acetic showed 
a few colonies which contained yeasts. 
The full routine examination was not 
applied in this case. 
L,'CTCSE -EE= MPNTING 
There c,lonies were selected for study, 
XVII. 1 and 2 from the colonies of the ordinary 
type, XVII. 3, from the large pink variety. 
XVII. 1 and 2, were found to be identical 
in their reactions. They were motile gram -negative 
bacilli which were indol positive, Vosges and 
Proskauer negative, did not liquefy gelatin and 
produce 
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produce acid and clot in litmus milk. They pro- 
duced acid and gas in lactose and adonit peptone 
water, but no change in saccharose, dulcit, inulin 
or inosit. 
They are thus Io. 1, ìjcConk_ey,& differ ally 
frotri ?acillus Acidi Lactic! in being motile. 
XVII. 3, was a large pink colony on 
McConkey Plate. On further replatings it always 
preserved an appearance unlike that of B,coll, 
showing no McConkey large fluid looking colonies 
some strongly lactose fermenting, others of a pale 
pink colour, with a tendency to run together. 
They were norm- motile gram -negative bacilli 
which were lndol negativa, Vosges and Proskauer 
positive, did not liquefy gelatin, and produced acid 
and clot with an unusual amount of whey in litmus 
milk. The growth on agar slope was thicker than 
the ordinary coli growth. 
They produced acid. and gas in lactose, 
saccharose, dulcit, inosit, glucose, mannit, salicin, 
sorbit, Taff inose galactose, maltose and dextrin; 
but no ch?nge in inulin peptone water. 
It thus corresponds to No. 67, McConkey, 
differing¡ 
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differing only from the Bacillus Lactis Aerogenes 
in fermenting dulcit. 
I have one strain of Bacillus Lactis 
Aerogenes, LIV. 2, which sometimes ferments duloit, 
and at other times does not, therefore, I believe 
that XVII. 3, is the Bacillus Lactis Aerogenes. 
NON -LACTOSE -FERMENTING BACILLI. 
None were present on the Pates. 
BACILLI OF THE ACID- TOLTRANT GROUP. 
None were isolated. Primary fluid media 
which are necessary for the isolation of these 
organisms, were not used in this case. 
COCCAL FORMS. 
A strain of diplococci had the following 
characteristics: - 
MORPHOLOGY. (Agar slope.) 
Gram -positive oval or lanceolate cocci 
growing diplos for the most part; a few clusters. 
(Glucose broth.) Gram -positive oval diplococci 




Minute discrete colonies of streptococcus 
type. 
ORDINARY BROTH. 
Cloudiness and deposit in 24 hours. 
GLYCERINE AGA. SLOPE. 
Minute discrete colonies. 
GLUCOSE BROTH. 
Cloudiness with deposit. 
LITMUS MI LK . 
Acid and clot in 2 days. 
LACTOSE PEPTONE WATER. 
Acid but no gas in 2 days. 
SACCHAROSE PEPTONE WATER. 
:,c id but no gas in 2 days. 
GLUCOSE PEPTONE WATER. 
Acid but no gas in 2 days. 
POTATO. 
No visible growth. 
GENERAL RESULTS. 
Gram- positive bacilli were dominant in the 
fields./ 
fields. 
Gram-negative bacilli were fairly numerous. 
The Lactose Fermenting Bacilli isolated 
were io. 1, McConkey, which is closely allied to, or 
identical with, B.Acidi Lacti_ci; and No 67, ?McConkey 
which is closely allied to, or identical with, B. 
Lactis Aerogenes. 
Non- Lactose- 7ermenting Bacilli were not 
present on the plates. 
Coccal Forms were numerous and varied; the 
strain studied was the enterococcus. 
Spore -bearers were not isolated. 
205. 
SPECIMEN XVIII. 
T.H. aged 1 year 4 months. 
Male. 
Medical Out- Patient Department, Sick Children's 
hospital. 
Examined August 15th 1912. 
STATE. 
Suffering from diarrhoea. 
HISTORY. 
Patient was well up till a few days ago when he 
began to have diarrhoea; no vomiting. Has 
been having 5 or 6 motions a day. 
METHOD OF FEEDING. 
Was getting milk, porridge, puddings, etc. 
MO' I ON . 
Yellowish green; no blood or mucus. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM S T_': IITED FILMS. 
i. Gram- positive bacilli: - 
Are scanty. None of the usual type 
of the acid- tolerant group are to be seen, those 
present/ 
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present being rather large, straight, plump gram - 
positive rods. 
ii. Gram -negative bacilli and coccob.)cilli:- 
These are present in large numbers, 
dominating all others. They are of conform 
type. 
iii. Coccal Forms; - 
Are fairly numerous. They are very 
variable in size, but are for the most part 
dirlococ-i. A ''air number of moderately large 





These after 2 days incubation showed lactose 
- fermenting colonies only. They were of the usual 
type. 
PRIMARY ANAEROBIC MEr I A . 
Tube C. shower no curdling. Gram stained 
contained no organisms. 
SEC ONDARYJ 
SECONDARY ANAEROBIC MEDIA. 
Plate A. 5 dys old showed colonies of coli 
type, as well as small and minute colonies. 
Plate B. remained sterile. 
LACTOSE-FERMENTING PACILlI. 
Two colonies selected for study called 
XVIII, 1 and 2, were found to be identical. 
They were non- motile gram -negative bacilli 
which produced indol, were negative to Vosges and 
Proskauer's test, did not liquefy gelatin, and pro- 
duced acid and clot in litmus milk. 
They produced acid and gas in lactose, 
saccharose, and dulcit peptone water, but no change 
in adonit, inulin or inosit. 
They were thus B.Neapolitanus (No. 72, 
McConkey). 
NON -LACTOSE -FERMENTING BACILLI. 
None were present on the McConkey Plates. 
BACILLI OF THE ACID-TOLERANT GROUP. 




Two strains isolated from Plate A. were 
dirlococci of the enterococcus type, 
SPORE -BEARERS. 
None seen in films or isolated. 
GENERAL RESULTS. 
Gram -positive bacilli of the acid - Tolerant 
type were scanty. 
Gram- negative bacilli and coccobacilli 
were numerous. 
The lactose- fermenting bacilli isolated 
were the Bacillus Neapolitanus. 
No non -lactose- fermenting bacilli viere 
present on the plates. 
Coccal forms were numerous and varied, but 
no streptococci in long chains were present. 
Spore -bearers were absent. 
213. 
SPECIMEN XIX. 
A.H. aged 4- months. 
Yale. 
Charteris 7arä., Royal Hospital for Sick 
Children. 
Examined . August 20th 1912. 
STATE. 
Suffering from diarrhoea. 
METHOD OF FEEDING,. 
;ottle -fed since birth; cow's milk and rater. 
At present albumen water and whiskey. 
HISTORY. 
Was operated on for hernia in the McKay Smith 
ward, and after di_smisral had diarrhoea. Tas 
admitted for this cause t:o Charteris on August 
3rd and dismissed improved on August 13th. 
Diarrhoea again became bad, and Patient was 
readmitted to Charteris on August 19th. Is 
having 5 or 6 motions a day. 
MOTION. 




THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FILMS. 
1. Grm- posi_tiVe Bacilli: - 
Are scanty, and are of t'ro types. The 
slender, straight or slightly curved type of 
acidophilus, and the plumper straight forms of 
the same organism. Both are present in very 
small numbers. 
ii. Gram -negative Bacilli and Coccobaci_lli : - 
Are present in a considerable majority and 
are of coliform type. 
Coccal Forms: - 
Are present in small numbers, and ara 
moderate sized gram positive coeci and d.i_plo- 
cocci mainly of the enterococcus type. 
iv. Spore- bearers: - 
Are absent. 
McCONKFY BILE SALT LACTOSE NEUTRAL RFD AGAR PLATES. 
These after n days growth shouted lantose- 
fermenting colonies of the ordinary type and a con- 
siderable number of non- lactose -fermenting eoloni_es . 
The/ 
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The non -lactose -fermenting colonies formed about 
5 -10 Der cent of the total colonies. 
PRIMARY ANAEROBIC MEDIA. 
Tube A, 4 days old, shored cloudiness and 
deposit. This, gram- stained, showed gram- negative 
coliform bacilli along with a fer gram- pósitive oval, 
cocci occurring singly, in pairs, and in short 
chains. 
Tube B. also showed cloudiness and deposit 
which consisted of somewhat irregular slender 
coccobacilli occurring in pairs and singly. No 
definitely bacillary forms. 
SECONDARY ANAEROBIC MEDIA. 
Plate A, 5 days old, showed no 1onies main- 
ly of coli type with a few more minute. 
Plate B. showed one minute colony. 
From Pl9.te Aere obtained coli bacilli and 
bacilli of the a_^ id- tolerant type. From Plate B 
was obtained the very irregular cocco - bacillary 
form of acidophilus. 
LACTOSE -F'ERMEN'TING BACILLI. 
Two colonies were selected for study XIX. 
1 and P. TU. X. 1 and P were both motile gram - 
negative bacilli which were indol-positive, Vosges 
and, 
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and Proskauer negative, liquefier. Fel t j r an.d pro- 
duced acid and clot in litmus milk. 
XIX. 1, produced acid and gas in lactose, 
dulcit, and adonit, but no change in saccharose, 
inulin an_d inos it . 
6 months later it had lost the power of 
producing acid and gas in dulcit peptone water. 
XIX. 2, produced acid and. gar in lactose, 
and adonit, but no change in dulcit, saccharose, 
inul i n or inosit . 
6 months later it had lost the power of 
producing gas . 
NON -LACTOSE- FEP,MENTING BACILLI. 
Tro color.ins kept for study XIX. 3 and 4. 
These were identical in their reactions. They 
were non- motile gram-negative bacilli, which pro- 
duced indol, ?.ic?. n3t liquefy gelatin, and produced 
no change ir litmus milk. They produced acid and 
gas in glucose, mannit, dulcit and salicin, but no 
change in lactose and saccharose. 
Both produced acid but no gas in lactose 
pe _rat one water in a fortnight. 
Half a 24 hours agar slope cultured. in- 
, 
troduced subcutaneously, produced a superficial 
ulcer with recovery. 
BACILLI 
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BACILLI OF THE ACID -TOLERANT GROUP. 
The two strains isolated were the extreme- 
ly irregular cocco - bacillary form of acidoprilus . 
COCCAL FORMS. 
None studied.. 
SPORE -- EAE7PS. 
None seen in films or isolated. 
GENERAL RESULTS. 
Gram- positive bacilli of the acid -tolerant 
tirpe were scanty. 
Gram- neF:ative coliform bacilli were 
nunerou9 . Of these non -lactose -ferment ers formed. 
about 5 -10 per cent on the McConkey Plates. 
The non-lactose-fermenting were unnamed. 
varieties, falling into Group I of Lewis' classifi- 
cation. Coccal fo lms were present in small numbers 
and were mainly moderately plump enterococ ̂ i. 
Spore -bearers were absent. 
218. 
SPECIMEN XX. 
G.C. aged 6 months. 
Medical Out- Patient Department, Sick Children's 
Hospital. 
Examined August 20th 1912, 
STATE. 
Suffering from diarrhoea. 
METHOD OF FEEDING. 
Has been on the bottle since birth. 
HISTORY. 
Patient has had diarrhoea with some vomiting 
for 3 or 4 days, several motions a day. 
MOTION. 
Greenish, loose, no blood or mucus. 
THE BACTERIOLOGICAL EXAMINATION 
GRAIJ STAINED FIELDS. 
i. Gram- positive bacilli: - 
Are extremely scanty. Those present 




ii. Gram -negative bacilli: - 
Are the dominant organisms in the 
field. They are of rather »lump coliform type. 
Coccal Forms: - 
re numerous and varied; some small 
of entroco3cus type, many larger , Most are 




Three days old, showed numerous lactose - 
fermenting colonies and a few non -lactose- fermenting 
colonies. The latter formed about 3 - 4 per cent 
of the total. 
PRIMARY ANAEROBIC MEDIA. 
Tube A. 4 days old showed cloudiness with 
deposit. 
Gram stained showed coliform gram -negative 
bacilli, and a considerable number of gram- positive 
cocci in chains. 
Tube B. showed cloudiness and deposit. 
Gram stained showed yeasts. 
SECONDARY/ 
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SECCNDAPY ANAEROBIC If1BIA, 
Plate A. showed (5 days old) colonies of 
coli type and small and minute colonies. From these 
only B coli and diplococci were obtained. 
Plate B. showed small and minute colonies. 
From these yeasts only were obtained. 
LACTOSE -FERI NTING BACILLI. 
Two colonies were kept for study, XX. 1 
and 2. These were motile gram -negative bacilli. 
indol positive, Vosges and Proskauer negative, which 
did not liquefy gelatin, and produced acid and clot 
in litmus milk. They produced acid and gas in 
lactose but no change in saccharose, adorait, inulin, 
or inosit, 
XX. 1, produced acid and gas in dulcit 
peptone water, whereas XX. 2, produced no change. 
XX. 1, was thus B.coli Communis (No. 34 
McConkey) while XX. 2, was B.Grünthal (No. 4 ?:McConkey 
guineapig inoculated intraperitoneally 
with 2 cc. of a 24 hours broth culture of XX, 1, 
showed no sign of illness. 
NON- Ly "CTOSE- FERMENTING BACILLI. 
Two/ 
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Two non -lactose- fermenting colonies were 
kept for study, and were found to be identical in 
their reactions. XX. 3 and 5, were motile gram - 
negative bacilli which were indol negative and Vosges 
and Proskauer negative. They did not liquefy 
gelatin and produced a slightly alkaline reaction in 
litmus milk. 
In glucose and maltose they produced an 
acid reaction but no gas, whereas in lactose, sacc- 
harose, dulcit, mannit, salicin, adonit, inulin, 
inosit, sorbit, raffinose and dextrin they produced 
no change. 
They might thus have been considered to be 
the Shiga -Kruse type of the Dysentery Bacillus had 
they not been motile. 
BACILLI OF THE ACID - TOLERANT GROUP. 
None were isolated in this case. 
COCCAL FORMS. 
vere present in Tube A. as chains of strep- 
tococci, but only dinlococci of the enterococcus 
type were isolated. 




Gram -positive bacilli of acid- tolerant type 
were very scanty in this case. 
Gram- negative bacilli were numerous. 
The Lactose fermenting bacilli isolated 
were B.coli communis and B. Gr'inthal. 
Eon- lactose -fermenting bacilli were present 
on the McConkey Plates, forming about 3 - 4 per cent 
of the total colonies. Those isolated had a re- 
semblance to the Dysentery group in cultural charac- 
teristics. 
Coccal forms were fairly numerous. 
Spore -bearers were absent. 
223. 
SPECIMEN XXI. 
M.S. aged 11 months. 
Male. 
Dundas Ward. Sick Children's Hospital. 
Examined August 20th 1912. 
STATE. 
Suffering From acute diarrhoea. 
METHOD OF FEEDING. 
Was bottle red. Lately getting porridge, milk 
puddings etc. Is at present on albumen water. 
HISTORY. 
Patient started are attack of diarrhoea and 
vomiting 2 days ago, and has become very 
collapsed. Has been having 5 or. 6 motions a 
day. Was admitted to Hospital yesterday. 
AFTER HISTORY. 
The patient recovered very quickly and was out 
of hospital in a few days. 
MOTION. 
Obtained August 20th. Greenish semi-solid 
Stool, no blood or mucus. 
THE; 
:124 
THE BACTERIOLOGICAL EXAMINATIONS 
GRAM STAINED FILMS. 
I. Gram -positive Bacilli; - 
The se are present in fair numbers. 
Two types are present, the straight or. slightl 
curved moderately slender type of acidophilus, 
and also the straight slightly plumper variety. 
II . Gram -negative Bacilli and Coccobacilli :- 
These are the dominant organisms in 
the film and are or coliforrl type. 
III. Coccal Forms:- 
Are scanty. Those pre cent are cli_plo -- 
cocci of the enterococcus type as well as some 
larger cocci. 
IV. Spore- bearers:- 
Are absent. 
McCONKEY PLATES. 
2 days old showed lactose fermenting 
and non- 1,:lctose- fermenting colonies. 
The non-lactose-fermenting colonies 
formed over 50 per cent of the total. 
PRIMARY ANAEROBIC MEDIA. 
Tube Al 
25. 
Tube A. 6 days old showed cloudiness with 
deposit, end contained large numbers of gram- nep;a- 
tive coliCorm bacilli along with small numbers of 
gram-positive bacilli of the aci_dophi_lus type. 
Tubo B. showed a sediment but the super- 
natant fluid remained clear. The sediment gran - 
stained contained gram-positive bacilli. Straight 
arid fairly regular for the most part, but some ir- 
regular and approaching a coccal type. 
A glucose broth tube + 1* acetic acid re- 
mained sterile. 
Tube C. showed slight cloudiness with 
deposit, and gram-stained showed gran-positive dipl 
cocci. 
Tube D. showed slight curdling. Gram- 
stained, it contained some small gran- positive 
growing in diplos and short chains or 4. 
cocci 
SECONDARY ANAEROBIC MEDIA. 
Plate A. 5 days showed some colonies or 
coli type and .also some small and minute colonies. 
Plate B. showed no growth. 
Plate C. showed some very small, smooth 
edged colonies from which diplococci were obtained. 
Plate 
226. 
Plate L. showed very small smooth edged 
colonies, and from this also gram -positive diplo- 
cocci were obtained. 
LACTOSE -FERMENTING BACILLI. 
One colony selected for study from the 
McConkey Plate had the following reactions. 
It was a non-motile gram-negative bacillus 
which was indol positive, Vosges and Prosksuer nega- 
tive, did not liquefy gelatin and produced acid and 
clot in litmus milk. It produced acid and gas in 
lactose and clulcít peptone water, but no change in 
saccharose, adonit, iriulin or inosít . 
Was therefore B .Scr'af erí. (No 35 McConkey ) 
A guineapig inoculated intraperitoneal:Ly 
with 2cc: o f a 24 hours'broth culture of this organ- 
ism (XXI.12) showed no sign of illness. 
NON-LACTOSE-FERMENTING BACILLI. 
Four colonies kept for study, XXI. 1, 2, 
41and 5. 
These were identical in their. reactions. 
They were motile gram -negative rods which 
were indol positive, did not liquefy gelatin and 
produced/ 
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produced a slightly alkaline reaction in litmus 
They produced acid and gas in peptone 
water but no change in lactose, mannít, dulcit, sac-4 
charose or salicin. 
They were therefore Yorgants No 1 BacílluS. 
On XXI.5 being tested as to its agglu'tina- 
bili ty by a serum obtained through another strain of 
Morgan's No .1 ( XLIII. 6), it gave a completely nega- 
tive result. It is ,therefore ,evident that the name 
"Morgan's No 1 Bacillus" covers more than one 
variety of organism. 
A guineapig inoculated subcutaneously with 
a 24 hours' sloped agar culture of XXI. 1 in normal 
saline developed a superficial ulcer, with complete 
recovery. 
An exactly similar experiment with XXI. 2 
gave the same result. 
A guinea -pig inoculated i_ntraperitoneally 
v.rith 2cc. of_ a 24 hours'brotb culture of XXI.5, show 
ed no sign of illness. 
A mouse fed for three successive days on 
bread soaked in broth cultures of XXI. 2 remained 
well/ 
well. 
BACILLI OF THE ACID -TOLERANT GROUP. 
Though these were present in fair numbers 
in the primary films, Plate B. remained sterile, 
therefore no members of this group were isolates. 
COCA(AL FORT: S. 
Two strains XXI. B. and C. were both isol- 
ated from Plate D. 
They were oval gram- positive diplococci of 
the enterococcus type, but no particular study was 
made of them. 
SPORE-BEARERS. 
None were seen in the films or isolated. 
GENERAL RESULTS. 
Gram-positive bacilli_ of the acid- tolerare 
group were present in fair r m ers in the original 
films. 
Gram- negative bacilli were, however., con - 
siderebly more numerous. 
More than half the colonies on the 
McConkey/ 
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McConkey Plates were non -lactose -Fermenting, and 
all of these which were studied were. Morgan's No i 
Bacillus. 
Ccc;c;:il Porris were scanty and were of the 
usual diplococcal type. 
Spore - hearers were absent. 
230. 
SPECIMEN XXIV. 
A.F. aged 5 months. 
If a 1e . 
Charte zl s Ward, Royal Hospital for Fick Childre 
Examined November 3rd 1913. 
STATE. 
Severe recurrent diarrhoea. 
METHOD OF FEETMAG. 
Has been on the bottle since birth; cog's milk 
a Tt water. At present on albumen water. 
HISTORY. 
Patient has had frequent attacks of vomiting 
and diarrhoea during the last 2 months. The 
present one started a few days ago and is severe 
had 6 motions and vomited :3 times yesterday. 
Blood has never been noticed in the motion. 
MOTION. 
A very loose greenish motion. No blood or 
mucus present.. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM/ 
231. 
GRAM ST IN1D FILMS. 
i. Gram- positive bacilli:- 
Are extremely scanty. Those present 
are rather short squat bacilli of the occasion- 
ally met with, plump type of acinophilus . 
ii. Gram -negative hncil l i and coccoh -lcil 1i 
Are the ci ominant variety present. 
Vary somewhat in their morphology, but are 
cols -form. 
Coccal forms:- 
Are fairly numerous. Most are gram- 
positive diplos of the enterococcus type, but 
there is a considerable amount of var-1s.t-inn in 
size. Some isolated oval cocci. 
iv. Spore- bearers:- 
Are absent. 
McCONKEY PLATES. 
These after 2 d01rs incubation showed 
lactose-fermenting colonies. The latter formed 
about 5 or 6 per cent of the total colonies . 
P R Ib A R Y ANAEROBIC ME p I A. 
Tube; 
232. 
Tube A. shored. cloudiness a.nd deposit, and 
the film contained gram -- negative col i -form bacilli, 
and diplococc i of the enterococcus type. 
Tube R. shored some deposit, and gram 
stained showed short, moderately plump gram-positive! 
bacilli. 
Tube C. shored slight cloudiness aril 
deposit, and it shored in the film small gram - 
positive di plococci. 
SECONDARY ANAEROBIC MEDIA. 
Plate 1! . showed come colonies of coli type 
and a few small and minute colonies. 
Plate B. showed S. pure growth of minute 
smooth -edged colonies of the acidophi lus type. 
Plate C. showed some small colonies, and 
also some large white colonies, probably contamina- 
tions, from which staphylococcus albus was obtained. 
LACTOSE- FERMPNmING BACILLI. 
Pro colonies were selected for study from 
the McConkey plate called XXIV. 1 and 2. 
They were mottle gram -negative bacilli 
Which were indol positive, 11oap.'es and Proskauer nega- 
tive, 
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negative, and did not liquefy gelatin. They pro- 
duced acid and clot in litmus mi f_k , acid and gas in 
lactose peptone rater, but no change in saccharose, 
adonit, inul in, inosit . XXIV. 1, also produced acid . 
and gas in du l cit peptone !rater gril e XXIV. 2, 
produced no crat?ge . 
XXIV. 1, 17_1 truc .coil_ col"]rtinis (No. ?á. 
McConkey ), rile XXIIT. 2, was R. Griinthal (No. L. 
EcConkey). 
NON -LACTOSE- FERMENTING BACILLI. 
T!ro studied in this case XXIV. 5 and 6 
were found to be identical in their rea_-tions. 
They ,f-ere motile gram-negative bacilli, 
indol positive, Vosges and Proskauer negative, which 
produced a slightly alkaline reaction in litmus milk 
and lid not liquefy gelatin. ' They produced acid 
and 'gas in glucose peptone water but no change in 
lactose, mannit , dulcit, saccharose and sali_cin. 
They had thus all the reactions of Morgan' 
No. 1 Bacillus. XXIV. 6, was tested as to its 
agglutinabi!i ty by a serum prepared by myself in a 
rabbit with a strain of 1organ's No. 1, isolated 
from/ 
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from another ease of diarrhoea, (XLIII. 6,) with 
positive results; complete agglutination being pro- 
duced in a dilution of 1 - 5000, which was the full 
titer of the serum. 
A guineapig was inoculated subcutaneously 
with a 48 hours agar slope culture in saline of 
XXIV. 6, with no apparent effect beyond slight super- 
ficial ulceration. 
A gulneapig was inoculated intraperitoneal- 
ly with 2 cc. of a 24 hours broth culture of XXIV. 5, 
with no apparent effect. 
BACILLI OF THE 1CID-TOLERANT GROUP. 
Those isolated from Plate B. were short 
bacilli of the acidophilus type, though. rather 
plumper than usual. mhey resisted the addition of - 
'4 per cent of acetic acid to glucose broth and to 
glucose agar. 
COCCAL FORMS. 
Those isolated were dipl ococci. of the 




None seen in films or isolated. 
GENERAL RESULTS. 
In the furls gram -negative bacilli were in 
a great majority over gram -positive baci?__,_ of the 
acid- tolerant type. 
The lactose- fermenting organisms isolated 
were varieties met with in normal cases. 
Non- lactose- fermenting were present in 
ar :e numbers, forming 5 - 6 per cent of the colonie 
on the McConkey Plates. 
Those isolated were Morgan's No. 1 Bacillus. 
Coccal Forms were fairly numerous in the 
films but streptococci in long ^Y',ins were absent. 
Spore-bearers were absent .. 
236. 
SPECIMEN XXv . (from same case as XIX . ) 
A.H. aged 5 months. 
Male. 
Charteris Tard, Royal Hospital for Pick 
Children. 
Examined September 6th, 1912. 
STATîÏ. 
Recovered from diarrhoea. 
METHOD OF FEEDING. 
Is now getting; milk and water once more. 
HISTORY. 
Since date of obtaining. the last specimen, 
patient has recovered. from the attack of diar. r-, 
hoea, but is still very thin. Only 1 or 2 
motions in the 24 hours nor. 
MOTION. 
is a yellowish -green semi -solid motion. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FILMS. 
i. Gram -positive Bacilli: - 
are now much more nurnerous than in specimen 
XIX. They are of the moderately slender, 
straight/ 
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straight or slightly curved acidophilus type. 
iì. Gram-negative-bacilli and Cocco- bacilli: - 
A re much less numerous than in XIX. Are 
of c o liforrn type. 
Coccal Forms: - 
Are moderately numerous. Are mainly 
di_plocor ci of the entero- coccus type. Are on 
the average smaller organisms than the coccal 
forms seen in XIX. 
iv. Sporebearers: - 
As before, are absent. 
cCONKEY PLATES. 
After 2 days growth showed numerous 
lactose-fermenting colonies with 2 non -lacto se- 
fermenters . 
One of these proved in fluid medium to be 
a lactose fermenter. 
Proportion of non- lactose- fermenters to 
total colonies was under 01 per cent. 
NON-LACTOSE-FERMENTING BACILLI. 
The non- lactose -fermenting bacillus 
selected for study was found to be a lactose- fermen 




In comparison with specimen XIX the 
differences are: - 
i . large increase of bacilli of acid-tolerant 
group. 
ii. a decrease in the films of gram -negative 
bacilli. 
iii. a great decrease on McConkey Plates of 
non- lactose -fermenting colonies. 
239. 
SPECIMM XXIX. 
M.M. aged 4 months. 
Female. 
Charteris Ward. Royal Hospital for Sick 
Children. 
Examined October 15th 1912. 
STATE. 
Suffering from acute diarrhoea. 
METHOD OF FEFLING. 
Bottle -fed since birth. On albumen water at 
the date of examination. 
HISTORY. 
Was admitted to the ward on the 9th October. 
suffering from acute diarrhoea, which had 
started a few days previously. Has been 
having 5 or 6 motions in the 24 hours. Very 
collapsed. 
MOTION. 
A large slimy stool of olive -green colour. 
Smell only slight. Some mucus. No blood. 
THE/ 
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THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FIELDS. 
i, .Gram positive bacilli: - 
Are present in fair numbers but are con- 
siderably out -numbered by the gram negative. 
Those present sre rather stout straight 
bacilli some of fair length; larger than the 
usual acidophilus type. None of the slender 
slightly curved variety are present. No 
headlet, no bifid forms, no threads. 
ii. Gram negative bacilli and cocco- bacilli:- 
These constitute the greater number of 
the organisms present. Vary considerably in 
size, some being small, others fairly large 
and plump. 
iii. Coccal Forms; - 
These are fairly numerous, being more 
numerous than the gram -positive bacilli, but 
less numerous than the gram- negative. Are 




None present in films. 
I;Tc C OìVKEY BILE SALT LAC TOSE AGAR NEUTRAL RED 
PLATES. 
Showed at a rough estimate about 1,500 lactose 
fermenting colonies. 
No non -lactose fermenters present. 
PRILIARY ANAEROBIC MEDIA. 
Tube A. 4 days old showed considerable cloudi- 
ness with white deposit. Gram- stained showed gram - 
negative coliform bacilli as the chief organism. 
Gram -positive diplococci was also fairly numerous, 
those being mainly rather plump and not lanceolate. 
There were a very few stout gram- positive 
bacilli. isolated, or in pairs end to end, probably 
of the acidophil group, but these are relatively 
very scanty. A very few stout rather thick gram - 
positive bacilli were present. 
Tube B. showed fairly marked cloudiness with 
deposit/ 
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deposit. Gram stained showed short fairly slender 
gram -positive rods, straight for the most part, ends 
square or slightly rounded off, many occurring in 
diplos or short chains. There are also one or 
two larger plumper gram- negative bacilli which seem 
to be a different species. None of the gram - 
positive bacilli show bifurcation or branching. 
Tube C. also showed cloudiness with deposit. 
Organisms are for the most part gram- positive cocci 
of different kinds, some isolated spherical cocci, 
and diplococci. One or two gram -positive bacilli. 
Tube D. showed curdling; gram - stained the whey 
showed some large and long gram -positive bacilli, 
along with some small diplococci. 
SECONDARY ANAEa03IC I,IEDIA. 
All 5 days old. 
Plate A. showed a growth of colonies the great 
majority of which were small and minute, up to a 
very small pin head size, a few larger of the coli 
type. Under the low power all the minute and very 
small colonies resembled each other in appearance 
being plain round colonies slightly ragged in the 
centre/ 
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centre, differing only in that some are translucent 
while others are much darker and more opaque. 
Plate B. showed a growth of small and minute 
colonies. The minute under the low =power were of 
the translucent type described on Plate A., there 
being a very small number of the opaque variety 
present. The larger colonies are dark brown and 
opaque under the low power. 
Plate C. showed a fair number of colonies 
mainly of the coli type with a small number of small 
and minute colonies. 
Plate D. showed a small number of small colo- 
nies. These under low power were opaque spherical 
brownish colonies. 
LAC TOSE Pû:i iZI'IIdG BAC ILL I . 
The reactions of two of these =..1 and 2 were 
follows. They were identical in all tests. 
They were motile gram -negative bacilli, which did 
not liquefy gelatin in 5 months, produced indol, 
were negative to Vosges and Proskauer, produced 
acid and clot in litmus milk. 
Growth on agar and in broth uncharacteristic. 
Produced 
ti44. 
Frodu:ed acid and aas in lactose, saccharose 
and dulcit peptone water, the acid in the dulcit 
fermentation tube being present in the anaerobic 
mart of the tube only, in both c.ses; no change in 
adonit inulin or inosit peptone water, 
In addition they both produced acid and gas in 
glucose, mannit, subit, raffinose, gelectose, 
maltose, and dextrin, but no change in salicin. 
.these corresponded in reactions to Bacillus 
71. group III of McConky's classification. 
A mouse was fed for 5 days with bread soaked 
in broth cultures of XXIX.2. without fatal result. 
Put through the tests 4 months later these 
organisms were found to be unchanged. 
NON -LAC TOSÑ -F L?J NTING BACILTI . 
None were present on the McConkey Flate. 
BACILLI OF THI; 21CIF- TOLEEMTT GROUP. 
Six cultures of organisms of this group were 
stidoed, XXIX. 10, 11, 12, 13, 15, and 16. 
These were of two types, XXIX. 10 and 15 be- 
longing/ 
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belonging to one type, while XXIX. 11, 12, 13 and 
16 belonged to the other. 
XXIX. 10. (Isolated from Plate B.) 
MORPHOLOGY. (Glucose agar stab 4 days old) 
Is a very slender gram- positive bacillus; 
a few rather thicker forms: one or two headlet 
bacilli. Have a tendency to occur in clusters 
side by side. 
(Glucose broth anaerobic 4 days old) 
slender gram- positive bacilli; most are only of 
moderate length, but there are several long thread 
forms. 
(Glucose broth anaerobic 1 month old) 
slender gram -positive bacilli,straight or slightly 
curved, moderate length, a great many partly or 
completely decolourised. Yo bifid forms. 
GLUCOSE AGAR PLATE ( %A ?OJIC) - 
Minute and very small. smooth edged. 
GLUCOSE AGAR STAB - 
Showed in 2 days strong growth starting 
about inch from the surface, 
GLUCOSE/ 
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GLUCOSE BROTH ANAEROBIC - 
Cloudiness with heavy whitish deposit in 
3 days. (Non -motile bacilli.) 
GRLATIN STAB. (Room temp.) 
In 2 days showed a delicate growth right 
up to surface. 
GLUCOSE BROTH + 41 ACETIC ACID ANAEROBIC - 
A good growth occurred with cloudiness 
and deposit. 
GLUCOSE AGAR STAB - 
Repeated. after 1 months artificial culti- 
vation. A very feeble growth occurred in the upper 
part of tha stab; a thick growth below. 
XXIX. 15. (Isolated from Plate B.) 
MORPHOLOGY. (Glucose agar stab 4 days old) 
Gram -positive bacilli, most of thm thin, 
of moderate length. Resembles XXIX. 10. 
(Glucose broth anaerobic 4 dáys) long 
slender bacilli gram -positive, non -motile. 
(Glucose broth anaerobic i month old) 
a very few slender gram -positive bacilli., but the 




GLUCOSE AGAR PLATE ANAEROBIC - 
Minute smooth edged colonies. 
GLUCOSE AGAR STAB - 
In 2 days faint growth appeared, in 4 days 
there was a strong growth starting 4 of an inch 
down the stab, a very feeble growth near the sur- 
face. 
GLUCOSE BROTH ANAEROBIC - 
Showed after 4 days slight cloudiness with 
considerable deposit. 
GLUCOSE BROTH + 41 ACETIC ACID - 
Slight cloudiness with deposit. 
GELATIN STAB - (Room temp.) 
Feeble growth e-:tending up to the surface. 
'XXIX. 11. 
MORPHOLOGY. (Glucose agar plate anaerobic 4 days 
old) 
Short straight slender gram- positive 




GLUCOSE AGJ Z PLAT_? AT AE O?.IC- 
Small and minute colonies, white, moderate- 
ly dense. Under low power pale delicately granu- 
lar smooth er1ged colonies tending to remain discret4 
GLUCOSE AGA:: ST13 - 
In 4 days thick growth extending right 
up to the surface. 
POTATO ANA.CROBIC - 
Growth of small white colonies, 
AGAR SLOPE ANAEROBIC - 
Growth of minute smooth edged colonies 
visible to the naked -eye in 2 days. 
GELATIN STAB - 
In 2 days strong ribbon growth extending 
up to surface. 
GLUCOSE BROTH '41 ACETIC ACID - 
Cloudiness with deposit. 
GLUCOSE BROTH - 
Cloudiness with deposit. Produced 
strongly acid reaction in 3 days in lactose, sacc- 
harose lulcit, inulin, glucose, mannit, salicin 
and maltose broth. 
A mouse fed for 5 successive days with 




XXIX. 12, 13 and 16 were also of the facultative 
anaerobic type. 
COCC AL FORi S - 
Two typos of dirlococci also were studied, 
XXIX. 6 and 18 belonging to the first, XXIX. 7 and 
8 to the second. moth types were fairly numerous 
in the original gram- stained fields of faeces. 
XXIX. 6. (\Vas isolated from Plate B.) 
MOEPJIO T* - ? ry LOG tr . (Glucose agar stab 4 days old) 
Is a plump gram- positive coccus occuriincz 
mainly in pairs. They are a little larger than 
the usual enterococcus, but it is quite possible 
troy are varieties of this orGani.sm. Host c.re 
oval with rather pointed ends. 
GLUCOSE AGAR STAB - 
Fairly thick growth all down the stab. 
GLUCOSE AGAR PLATE - 




.AGAR SLOPE ANAEROBIC - 
Growth of very small colonies visible in 
2 days. 
GELATIN STAB - 
This growth all doom. No liquefaction. 
Before isolation it resisted Pasteurisation at 
800 c. for 5 minutes. 
XXIX. 18. (Isolated from Tube C.) 
MORPHOL0« Y. (Glucose agar stab 4 days) 
A gram -positive coccus of the enterococcus 
type occurring mainly in pairs but also in small 
clusters. 
(Glucose broth 24 hours) gram- positive 
coccus in diplos and small clusters and also in 
short chains. 
GLUCOSE AGAR STAB - 
In 24 hours thick growth all down the 
stab. 
AGAR SLOPE ANAP ROBIC - 
Spherical smooth edges isolated colonies 
of the usual strepto -coccus type. 
ORDINARY 
`251. 
ORDINARY BROTH - 
Slight cloudiness with deposit in 24 
hours. 
GLUCOSE BROTH - 
In 24 hours marked cloudiness with deposit, 
GELATIN ST AB - 
Delicate growth all down. No lique- 
faction. 
BLOC]) SERUM - 
Small round discrete colonies. 
LITMUS MILK - 
tcid and clot in 3 days. 
PEPTONE WATER - 
No growth. 
In lactose, salicin, saccharose, raffinose, 
inulin and subit peptone water, no acid or gas was 
produced. It was doubtful whether any growth took 
place in these tubes although the inoculating 
culture was tested and found to be alive. No 
reduction of neutral red. 
A mouse fed for 5 successive days on 
bread soaked in glucose broth cultures of this 
organism suffered no ill effect. 
XXIX. 7 . 
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7XIX. 7. (Isolated from Tube D.) 
MORPHOLOGY . (4 days old glucose agar stab) 
Is a gram- positive coccus or cocco- bacil- 
lus, occurring in pairs, isolated and in clusters. 
Is a much more delicate organism than XXIX. 6 or 18. 
GLUCOSE AGAR STAB - 
Visible in 24 hours as a delicate growth 
all down the stab. This always remains a delicate 
growth. 
GLUCOSE AGAR ELATE - 
Small streptococcus -like colonies, regular 
border, small pin -head size. 
AGAR SLOPE AN. _E OB I C - 
A faint filmy growth was visible in 24 
hours, and this had the same appearance at the end 
of 24 hours. Colonies flat and filmy and showed 
a marked tendency to coalesce. In 3 days isolated' 
colonies were considerably larger than the ordinary 
streptococcus type: still remained flat and filmy. 
GaATINE ST:'_B - 
In 2 days a very delicate growth all down) 
the stab was visible, 
gelatin/ 
No liquefaction of the 
252c. 
gelatin took place. 
SPORE BEARERS - 
None were seen in films or were isolated 
in this case. 
GENERAL RE +'SULTS . 
Gram- negative Bacilli of coliform type 
were the dominant organisms in the field. Those 
isolated and studied were found to be Lactose - 
Fermenting- Bacilli of the type No. 71 of McConkey's 
Classification. Non- Lactose -Fermenting Bacilli 
were not found on the Special Media used for their 
isolation. 
Gram- positive Bacilli of the acid -tolerant 
type were present in fair numbers. Members of 
both the main varieties of this group were isolated.; 
the anaerobic type or Bacillus Bifidus of Tissier, 
and the facultatively anaerobic type or B. acido- 
philus of Moro. 
Coccal forms were numerous and 2 varieties 
were isolated, one being of the type of the entero- 




Spore Bearers were absent. 
ADDENDUM. 
The ordinary broth emulsion of faeces of 
this case was left in the incubator for 3 weeks, 
when two McConkey Plates were spread. 
These after 2 days incubation showed ')tir 
growth of Non -Lactose- Fermenting Colonies. 
Two picked out. called XXIX. 22 and 23 
were found to be identical in their reactions. 
They were motile gram -negative bacilli 
which produced indol, were negative to Vosges and 
Proskauer test, and did not liquefy gelatin. Both 
produced an alkaline reaction in litmus milk in 
week. Both produced acid and gas in glucose and 
galctose, no change in lactose, saccharose, dulcit, 
adonit, inulin, inosit, mannit, salicin, sorbit, 
raffinose, galactose, maltose and r,extrin,. peptone 
water. 
Were both therefore Morgans No. 1 Bacillus, 
That is to say that the faeoal emulsion from which 
when fresh only lactose fermenting colonies were 
obtained,/ 
obtained, còntained after 3 weeks incubation 
Morgan's Io. 1 Bacillus in pure culture. 
To the general results one must therefore 
add, that Morgan's No. 1 Bacillus was also present 
in the faeces in extremely small numbers. 
256. 
SPECIMEN XXX. 
A.13 . aged 4 years. 
Charteris ward, Royal Hospital for Sick 
Children. 
Examined October 12th, 1912. 
STATE. 
Acute Pyelitis. (coli. ) 
A special catheter specimen of urine and 
a specimen of faeces were obtained from this case 
with the object of comparing the col; of the faeces 
and those of the urine. 
The McConkey plates from both urine and 
faeces showed only lactose-fermenting colonies. 
One selected from the plate from urine 
called XXX, 2, was a non or very slightly motile 
gram -negative bacillus, vrhich was indol- positive, 
Vosges and Proskauer negative, did not liquefy gela- 
tin, and produced acid and clot in litmus milk. It 
produced acid and gas in lactosedulcit, glucose, 
mannit, sorbit, gelactose, salicin, maltose and 
dex_terin peptone rater, but no change in saccharose, 
adonit , inulin, inosi t , and raffinose. 
XXX. 8, from the faeces differed in being 
actively/ 
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actively motile and in producing acid and gas in 
saccharose and raff *nose peptone rater. 
XXX. 2, ,,, s therefore B . co li communie 
though less motile than usual for this type, while 
XXX. 3, was No. 71. McConkey. 
2 cc. of a 24 hours broth culture of XXX.1 
2, introduced intra -peritoneal? to a i Y guineap.; 
produced no effect. 
A mouse fed for 5 consecutive days with 
bread soaked in broth cultures of XXX. 2, showed no 
sign of illness. 
258. 
SPECIMEN XXXI. 
M-L. aped 7 months. 
Female. 
Charteris Ward, Royal Hospital for Sick Childmi. 
Examined October 17th, 1912. 
STATE. 
Case of empyema. 15 normal 2,astro- intes- 
tinally. 
METHOD of FEEDING. 
Has had the bottle since birth: cow's milk 
and water. 
HISTORY. 
Patient was admitted in September 
suffering from empyema, which has byen drained. 
Bowels are regular and she has never suffered from 
diarrhoea. 
MOTION. 
Obtained October 17th, is fairly solid, 
yellowish, odour slight. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FIELDS. 
1. Gram -positive Bacilli. 
Are present in considerable numbers. Are 
mainly/ 
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mainly of the straight or slightly curved moder- 
ately slender acidophilus variety, others of the 
slender straight "B.Exilis" type. 
ií. Gram- negative Bacilli and Coccobacilli. 
These are numerous and varied,out- number- 
ing the gram -positive. Are all of the cols -form 
type. Some very -small, others of moderate size 
and thickness. 
iii. Coccal Forms. 
Are fairly numerous of varied morphology. 
Many are small lanceolate diplococci of entero- 
coccus type. Some are rather large oval cocci, 
isolated for the most part. Some very slender di- 
plococci. Most are gram -positive, but there are a 
few gram -negative. 
iv. Spore Bearers 
Are absent. 
McCONKFY PLATES. 
Showed after 2 days incubation a good 
growth of lactose- fermenting colonies of the ordina- 
ry type, and one non -lactose -fermenting. 
This gave on counting, a percentage of 1 
4 
q 
of non -lactose fermenting colonies to the total. 
PRIMARY/ 
PRP;TARY ANAEROBIC MEDIA. 
Tube A. 8 days old showed cloudiness and 
deposit. 
Gram stained, a mixture of gram -positive 
bacilli of acidophilus type with gram- negative bacilli 
coliform, along with a few diplococci of enterococcus 
type. 
Tube B. showed slight cloudiness with de- 
posit. Gram- stained showed straight or slightly 
curved slender gram -positive bacilli of acidophilus 
type. 
Tube C. showed slight cloudiness with depo 
sit. Gram- stained showed some coliform gram -negative 
bacilli, and some gram- positive diplococci. 
Tube D. showed slight clotting,gram- stained 
showed grain -positive diplococci. 
SECONDARY ANAEROBIC MEDIA. 
Plate A. 8 days old showed round whitish 
colonies of coli type, small pin -head size: also still 
smaller grayish colonies very thin: and numerous very 
small and minute colonies. These last constitute much 
the greatest number of the colonies. 
Plate B. showed rather degenerate colonies 
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of pinhead size, in fair numbers and a large number 
of very small filmy colonies rather irregular in out- 
line. From both B.acidophilus. was obtained. 
Plate C. showed some colonies of coli type 
and small colonies of streptococcus variety from whbh 
diplococci were obtained. 
Plate D. showed mainly very small colonies 
which under the low power had the outline of a rosette.. 
LACTOSE -FERMENTING BACILLI. 
Two lactose -fermenting colonies were select - 
ed from the McConkey Plates for further study, named. 
XXXI., 2 & 3. 
XXXI , 2, was a non -motile gram -negative bacíl- 
lus which produced indol, was negative to Vosges and 
Proskauer's test, did not liquefy gelatin, and pro- 
duced acid and clot in litmus milk. It produced acid 
and gas in lactose, saccharose and dulcit peptone 
water, but no change in adonit, inulin or inosit. 
Put through these tests again, after an in- 
terval of four months, its reactions were identical, 
except that it gave very slightly Vosges and Pros - 
kauer's reaction. 
NON -LACTOSE -FERMENTING BACILLI. 
The single non -lactose -fermenting colony 
on the McConkey Plates was kept for study, XXXI,1. 
This 
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This was a motile gram- negative bacillus 
which did not produce indol, nor Vosges and Proskau- 
er' s reaction, did not liquefy gelatin, and produced 
acid, but no clot in litmus milk in a fortnight. 
It produced acid and gas in glucose mannit and dulat, 
but no change in lactose, saccharose, salicin, adopt, 
insulin or inosit. It had thus the cultural characte- 
ristics of B.Paratyphosus A. but when tested as to 
its agglutinability by Para A. serum of a Titer of 
l -6000, it was completely negative, even in l -100. 
2 cc. of a 24 hours' broth culture of this 
organism introduced antra- peritoneally to a guinea - 
pig, produced no apparent effect. 
BACILLI of the ACID -TOLERANT GROUP. 
Three of these were selected for study 
XXXI. 7, 8 and 9. 7 was isolated from Plate A., 
8 and 9 from Plate B. 
These were morphologically very similar 
and though it was at first thought they were differ- 
ent, owing to difference in appearance of the origi- 
nal selected colonies on the glucose agar plates, and 
also some difference in glucose agar stab cultures, 
on further subculturing they appeared to be identical 
XXXI. 8. 
MORP iOL0r7ICALLY is a moderately slender gram- positite 
bacillus/ 
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bacillus of the usual straight or slightly curved 
acidophilus type. This organism has been repeatedly 
examined during 5 months artificial cultivation, and 
has always preserved the same appearance when in young 
culture. 
GLUCOSE' AGAR PLATE ANAEROBIC. 
Colonies varying in size from minute to a 
very small pinhead size. They are smooth -edged and 
rather more dense than the usual type. 
GLUCOSE AGAR PLATE AEROBIC. 
Similar appearance. Colonies rather more 
AGAR SLOPE AEROBIC. 
Minute delicate colonies, poor growths. 
ORD BROTH AEROBIC. 
Very feeble growth. 
GLUCOSE BROTH AEROBIC. 
Cloudiness and deposit in 2 days. 
GLUCOSE BROTH +4 %4f acetic acid. 
Cloudiness and deposit. 
GLUCOSE AGAR STAR. 









In Lactose, saccharose, dulcit, inulin, 
glucose, mannit, salicin and maltose broth, it pro- 
duced a very strong acid reaction in all in 3 days: 
litmus milk acid and clot. 
6 Mice fed for 7 days on bread soaked in 
glucose broth cultures of this organism, remained 
well and lively. 
XXXI., 9, showed a great tendency to grow 
in chains, as strepto- bacilli. 
C O C C AL FORMS. 
3 Strains of cocci were studied XXXI.4, 5 
and 11. XXXI 4 & 5 were isolated from Plate A., XXXI 
11, from Plate D. 
XXXI. 4 and 5 turned out to be identical in 
all respects and were of the ordinary enterococcus 
type. 
MORPHOLOGY. 
They occurred in glucose agar stabs as 
dípios/ 
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diplos and short chains. In glucose broth some fair- 
ly long chains were seen in films. 
GLUCOSE AGAR PLATE. 
Small smooth -edged cnlonis 
of small pinhead size. 
GLUCOSE AGAR STAB. 
Good growth all down stab. 
BLOOD AGAR AEROBIC. 
Growth minute colonies. 
GLYCERINE AGAR AEROBIC. 
In 2 days no visible growth. 
ORDINARY AGAR STAB. 









GLUCOSE BROTH ANAEROBIC 
Cloudiness/ 
2,36. 
Cloudiness with deposit in 2 days. 
AGAR SLOPE AEROBIC. 
Feeble filmy growth of colonies which show 
no tendency to remain discrete. 
Ini. peptone water XXXI., 5, produced acid 
but no gas in lactose and saccharose, no change in 
salicin, raffinose and sorbit. 
The other type of coccus isolated was XXXI. 
11. This morphologically differed from XXXI. 4 & 5, 
in being much coarser and more irregular in films mach 
from the glucose agar stab culture, but in a film 
made,a glucose broth culture, it appeared identical 
with YXXI.4 & 5. It showed the same cultural charac- 
teristics, but its action on sugars was not tested. 
It also, did not grow in gelatin stab. 
SPORE BEARERS. 
None were seen in this case or isolated. 
GENERAL RESULTS. 
Acid- tolerant Bacilli were present in large 
numbers in this case, and were of acidophilus type. 
Gram -negative bacilli were present in still larger 
numbers./ 
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numbers. Of these lactose- fermenting b.coli were 
in an enormous majority: non- lactose fermenting bacil- 
li were present in very small numbers, there being 
about 1 to 1000 lactose fermenters. A bacillus in- 
distinguishable culturally from B.Paratyphosus A. was 
isolated, but its agglutination reactions proved it 
to be quite Distinct. 
Coccal forms were fairly nu serous. Varie- 
ties both of the regular enterococcus type and of the 
irregular heat resisting type were isolated. 
SPORE BEARERS were absent. 
268. 
SPECIMEN XXXII, 
- H. aged 1 year 6. months. 
Male. 
Charteris Ward, Sick Children's Hospital. 
Examined October 16th 1912. 
STATE. 
Patient is normal gastro -intestinally. Is in 
hospital for poliomyelitis. 
HISTORY. 
Has never suffered from diarrhoea to any extent. 
METHOD OF FEEDING, 
Has been getting a mixed diet lately. 
MOTION. 
Obtained October 16th 1912; is brownish in col- 
our, of firm consistence. 
THr; BAnTERIOLOGICAL T AvïIN.t=sTION. 
GRAM STAINED F I LMS . 
i. Gram -positive Bacilli: - 
Are scanty. A small number of these are 
moderately slender bacilli of the acidophilus, 
and there are also some very small delicate 
bacilli/ 
bacilli. 
ii. Gram -negative Bacilli and Coccobacil.li: - 
Coliform bacilli are present in consider- 
able numbers, being much more numerous than the 
gram -positive bacilli of acid -tolerant type. 
iii. Coccal Forms: - 
Are numerous and varied. Liany are diplo- 
cocci of the enterococcus type; others are of 
the same shape but larger, while there are some 
very small diplocoeci with pointed ends. In 
addition to these gram- positive forms there are 
also gram- neg ̂tive diplocoeci of varying size, 
some with very pointed ends. There are also 
oval isolated gram- positive cocci. 
iv. Spore- bearers: - 
Are present in fair numbers. They are 
large gram- negative bacilli bearing an oval 
spore at the end. Morphologically they 
resemble the Bacillus Putrificus of Bienstock. 
McCONK^Y PLATS. 
Showed numerous lactose- fermenting 
colonies¡ 
and also a very few white colonies. 
The number of non -lactose- fermenting 
colonies/ 
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colonies is about '2 per cent of the total. 
PRIï, _ ?Y ANAEROBIC kiEDIA. 
Tube A. 4 days old showed cloudiness with 
deposit. Gram -stained, it showed gram- positive 
diplococci of enterococcus type, occurring in pairs, 
clusters and short chains; and gram- negative bacilli, 
coliform. These 2 varieties are in about equal 
numbers. No gram -positive bacilli present. 
Tube B. showed cloudiness and der.nsit, 
and contained rather delicate and polymorph gram - 
positive cocco- bacilli, many occurring as dplos. 
Tube C. showed cloudiness and deposit, and 
contained gram -negative coliform bacilli, along with 
gram -positive diplococci. 
Tube D. showed clotting with a large amount 
of whey. In films spread from the whey, only gram - 
positive diplococci were to be seen. 
SECONDARY A.IJAFROBIC I,DIA, 
Plate A. 4 days old showed small and minute 
colonies only, smoothedged and delicate. From this 
plate oval gram -positive diplococci were isolated. 
Plate B. showed good growth of minute 
colonies with a few small white denser colonies. 
From/ 
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From these polymorph gram -positive cocci - 
bacilli were obtained. 
Plate C. showed very small colonies, and 
from these gram -positive diplococci were obtained. 
Plate D. showed growth of minute colonies 
with slightly larger colonies as well. From these 
large oval gram- positive diplococci were obtained. 
LACTOSE -FEBE NTING BACILLI. 
2 colonies, XXXII. 2 and 3 were selected 
for study from the McConkey Plates. These were 
identical in their reactions. 
They were motile gram -negative bacilli, 
which did not produce indol, were Vosges and Proskauer 
negative, did not liquefy gelatin and produced acid 
and clot in litmus milk. They produced acid and 
gas in lactose peptone water, no change in saccharose 
dulcit, adonit, inulin, cr inosit. 
They were thus No. I McConkey, an unnamed 
and rather rare variety. 
NON -LACTOSE- FERì,fl NTING BACILLI. 
One colony called XXXII. 1 selected for 
study. 
fits was a motile gram- negative bacillus 
which¡ 
n72. 
which was indol negative, Vosges and Proskauer 
negative, did not liquefy gelatin, and produced acid 
but no clot in litmus milk in 3 weeks. 
It produced acid and gas in glucose, 
mannit, sorbit, galactose, maltose and dextrin 
peptone water, but no change in lactose, dulcit, 
saccharose, salicin, adorait, inulin, inosit, or 
raffinose. 
A guineapig inoculated intraperitoneally 
with 2cc. of a 24 hours' broth culture of X`^XII. 1, 
showed no sign of illness. 
XXXII. 1, was tested as to its agglutin- 
ability by a Morgan's No. 1.Bacillus serum with 
negative results. 
Is therefore an unnamed variety belonging 
to group H. of Lewis's classification. 
BACILLI OF THE ACID - TOLERANT GROUP. 
3 strains XXXII. 4, 5, and 6 were isolated 
from Plate B. They were all of the irregular cocco- 
bacillary type of acidophilus, were acid- resistant, 
grew badly in ordinary broth, but well in glucose 
broth and on glucose agar, and their colonies on 




One strain XXXII. 9, isolated from Plate 
D, was a rather coarse irregular gram -positive cocco- 
bacillus, but after artificial cultivation for a 
short time it changed to a regular oval coccus occur - 
ringin diplos clusters and short chains. 
Its growth characteristics in glucose agar 
stab, on glucose agar plate, in glucose broth, in 
ordinary broth and on ordinary agar slope were not 
distinguishable from those of the enterococcus. 
SPOREBEARERS. 
Though present in the original films, no 
spore -bearers were isolated from plates C and D. 
GENERAL RESULTS. 
The flora was very varied in this case, 
and it was not easy to guess the relative numbers of 
different varieties. 
Gram -positive bacilli of the acid -tolerant 
type were scanty in the films, but were isolated 
from Plate B. 
Gram -negative bacilli were numerous. 
The/ 
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The lactose -fermenting bacilli isolated 
were No. 7 McConkey. 
A very small number of non- lactose - ferment- 
ing bacilli were present on the Plates, and the one 
strain studied was a unnamed variety. 
Coccal forms were numerous and varied. 
Spore- bearers of the B.Putrificus type 
were seen in the films but were not isolated. 
27_>. 
SPECIMEN XXXIII. 
R.K. aged 4 years. 
Charteris Ward Royal Hospital for Sick Children. 
Examined October 18th, 1912. 
STATE. 
Acute Diarrhoea. 
METHOD of FEEDING. 
At the time the diarrhoea commenced she 
was on a milk diet. 
HISTORY. 
Came into the ward suffering from nephritis. 
While in the ward started an attack of acute diarr- 
hoea with blood in the stools. (Recovered com- 
pletely). 
MOTION. 
Loose slimy with red blood. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FIELDS. 
i. Gram positive bacilli are present in fair num- 
bers. They are of very varied morphology. Some, 
not very numerous, are slonder bacilli of the acid 
tolerant type. Some are much larger plumper bacil- 
li which seem to be of another variety. 
ii. Gram negative Bacilli and Coccobacilli. Are 
numerous 
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numerous and are also very varied. Some are coli- 
form, others are almost coccal. There are also 
some very large gram-negative bacillary forms, 
some of these in chains. 
iii. Coccal Forms. 
Are fairly numerous. Many are oval gram- 
positive cocci or coccobacilli, mainly as diplos. 
Sonne resemble the enterococcus. Many are diplo- 
cocci resembling the enterococcus in shape but 
much larger. 
iv. Sporebearers. 
None of the organisms in the film are carry- 
ing spores. 
McCONKEY PLATT S. 
Showed lactose-fermenting colonies, and non- 
lactose fermentera, the latter forming about 7¡ of 
the total. 
Some of the non -lactose- fermenters turned 
out in fluid medium to be slow lactose fermenters. 
PRI ?MARY ANAEROBIC MEDIA. 
Tube A. 7 days old showed cloudiness and 
deposit. The film contained mainly gram- negative 
coliform bacilli; a few long, slender gram -positive 
bacilli probably rjecolourised forms of the same; and 





Tube B. showed cloudiness and deposit. 
Gram-stained, it showed long, slender gram -positive 
bacilli, and some decolourised forms of the same. 
Tube C. showed cloudiness and deposit and 
the organisms in the film were small gram- positive 
diplococci, many of theca in chains. 
Tube D. showed curdling and the whey con- 
tained some oval gram- positive diolococcl. 
SECONDARY ANAEROBIC MEDIA. 
Plate A. 6 days old showed dense colonies 
of coli type with also some very small and minute 
colonies. From the small and minute, bacilli of the 
acid- tolerant group were isolated. 
Plate 3. showed small and minute colonies 
only. From these, bacilli of the acid -tolerant group 
were obtained. 
LACTOSE -FERMENTING BACILLI 
Two of the non -lactose fermenting colonies 
selected for study were found to ferment lactose in 
fluid medium. When replated on McConkey's medium in 
the usual routine, it was found that one, XXXIII. 1, 
fermented lactose slowly and feebly even on the solid 
medium./ 
medium. 
In their reactions these 2 were identical 
(XXXIII. 1 & 2.). They were motile gram -negative 
bacilli, which were indol- positive, Vosges & Proskau- 
er negative, did not liquefy gelatin, and produced 
acid and clot in litmus milk. They produced acid and 
gas in lactose, dulcit, glucose, mannit, galactose, 
maltose, and dextrin peptose water, but no change in 
saccharose, adonit, inulin, inosit, salicin, sorbit, 
raffinose. 
. The amount of gas produced in the lactose 
peptone water tube of XXXIII.2, after a week's incu- 
bation was very small. 
These organisms thus coincided with the B. 
coli.co_mmuní.s in their reactions. XXXIII.2, especial- 
ly was a variety which was 'either feebly lactose fer- 
menting, or was in process of losing the power of fer- 
menting lactose. 
NON -LACTOSE FERMENTING BACILLI. 
One strain XXXIII.4, was a motile gram -ne- 
gative bacillus, which was indol negative, Vosges & 
Proskauer negative, did not liquefy gelatin, and pro- 
duced no change, or a very slightly alkaline reaction 
in litmus milk. It produced acid but no gas in glu- 
cose _ mannit, sorbit, and galactose, no change in lac- 
tose/ 
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lactose, saccharose, adonit, inulin, inosit, salicin, 
raffinose, and dextrin, and a doubtful acid reaction 
in dulcit and maltose. 
When these reactions were repeated twice 
over at intervals of some months, it was found t '-at 
it did not ferment dulcit. 
Its agglutination reactions to Para B. and! 
Gaertner serum gave negative results. 
It corresponds more closely in reactions 
to the Dysentery group, from which it differed in 
being motile. .Further agglutination tests are being 
carried on, and will be included in another part of 
the Thesis, if completed in time. 
A mouse fed for 5 successive days on bread 
soaked in broth cultures of XXIII.4 died 3 weeks 
later, having shown signs of illness after the first 
dose. The organian was not recovered from the heart, 
blood. 
A guineapig inoculated subcutaneously with 
an agar slope culture, 24 hours old, of the same 
organism, died 6 days later, having shown signs of 
illness within 24 hours. The organism was not recov- 
ered from the heart blood. 
BACILLI of the ACID TOLERANT GROUP. 
In this case strains corresponding morpho - 
logically to the three main sub- divisions of the 
acid 
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acid -tolerant group were isolated. 
XXXIII.12, isolated from Plate A. was the 
irregular, Very polymorph type, which Tissier called 
the Bacillus Bifidus, and corresponded to this bacil -1 
lus in its anaerobic tendencies. 
MORPHOLOGY. 
(Glucose agar stab 4 days old). Gram -posi- 
tive bacilli in chains and long threads; very poly- 
morph, but all are bacilli. Some fairly large and 
thick, some decolourised. A great many coils and 
spirilla. 
(Glucose broth 13 days old_). Very much the 
same appearance; still in coils, some long chains of 
streptobacilli. Still Very irregular. 
GLUCOSE AGAR PLATE ANAEROBIC. Small and minute colo- 
nies. Edge became wrinkled. Had: not the 'ball of 
wool' appearance. 
GLUCOSE BROTH ANAEROBIC. Cloudy with a tehacious 
sediment at the foot. 
GLUCOSE AGAR STAB. In 3 days a rather delicate 
growth in the anaerobic part of the tube only. Never; 
grew right up to the surface. 
L I TMU S/ 
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LITMUS MILK ANAEROBIC. In 5 days "cid and clot. 
BLOOD SERUM ANAEROBIC. In 5 days, very poor growth. 
POTATOE ANAEROBIC. No growth. 
GLYCERIN AGAR ANAEROBIC. Poor growth of minute 
irregular colonies. 
GELATIN STAB. No growth. 
GLUCOSE BROTH of ACETIC ACID. Cloudiness and 
deposit. 
XXXIII. 13. 
Was of the more regular, straight or slight 
ly curved facultative aerobic type called by Moro the 
Bacillus Acidophilus. 
MORPHOLOGY. (4 days old glucose agar stab) Straight 
moderately slender gram -positive bacilli rounded ends 
regular in appearance. 
(13 days old glucose broth anaerobic) 




GLUCOSE AGAR PLATE ANAEROBIC. 
Minute colonies, edge slightly irregular. 
GLUCOSE BROTH ANAEROBIC. Cloudy with whitish tena- 
cious deposit. 
GLUCOSE AGAR STAB. 
In 2 days moderate growth all down. In 4 
days heavy growth above, getting thinner below. 
ORDINARY BROTH AEROBIC. 
No growth. 
PEPTONE WATER AEROBIC. 
No growth. 
ORDINAPY AGAR SLOPE AEROBIC. 
Good growth of minute colonies. 
GLYCERIN AGAR SLOPE AEROBIC. " 
BLOOD AGAR SLOPE AEROBIC. 
ORDINARY AGAR STAB. 
Good growth all down. 
ACTION on SUGARS in PEPTONE WATER - lactose, glucose 
saccharose, mannit, salicin, inulin, and dulcit. No 
change was produced in a week. 
ACTION on SUGARS in BROTH, - lactose, glucose, maltos 
and salicin were fermented within 3 days with a stron 
production/ 
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production of acid. Saccharose, mannit, dulcit, ago- 
nit, inulin and inosit were unchanged after a week's 
incubation. 
POTATO AEROBIC. 
Good growth of white raised colonies. 
GELATIN STAB. 
Delicate growth of minute colonies. No 
liquefaction. 
GLUCOSE BROTH + 4% of ACETIC ACID. 
Cloudiness with deposit. 
XXXIII. 14. 
Resembled XXXIII. 13, in cultural character- 
istics, but differed morphologically in being the 
small very slender straight, delicate, gram- positive 
bacillus, called by Tissier the Bacillus Exilic. 
COCCAL FORMS. 
2 Strains isolated from a gelatin plate 
culture, (XXXIII. 9 & 10) were found to be diplococci 






As this specimen was isolated from a case 
of 4 years old, the films sowed a very varied flora. 
Acid- tolerant bacilli were isolated, types of the 
Bacillus Bifidus, the Bacillus Acidophilus, and the 
Bacillus Exilis being obtained. 
Gram -negative bacilli were numerous in the 
films. 
Lactose -fermenting- bacilli of the B. soli 
Communis type were isolated. 
Non -lactose fermenting bacilli of group C. 
of Lewis' classification were isolated. 
Enterococci were isolated. 
Spore bearers were not seen or isolated. 
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SPECIMEN XXXIV. 
F.R. aged 2 years 5 months. 
Di ndas Ward, Royal Hospital for Sick Children. 
Female. 
Examined October 13th 1912. 
STATE. 
Suffering from coli pyelitis . 
HISTORY. 
Bowels have allays been regular. 
METHOD OF FEEDING. 
Mixed diet, at present on milk. 
A catheter specimen of urine, and a speci- 
men of faeces was obtained. 
From the urine the following organism was 
obtained (XXXIV. 1,) . "'as an non_ -moti le baci.11uss , 
gram negative, indol positive, Vosges and Proskauer 
negative, which did not liquefy gelatin and produced 
acid and clot in litmus milk. It produced acid and 
gas in lactose, dulci t , glucose, manni t, salicin, 
sorbit, galactose, maltose, and no change in saccha- 
rose, adonit, inulin, inosit, or raffinose.. 
It differed therefore, from B.coli Communis 
in/ 
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in being non- noti1e, and eras E. çchaffnri(No. 75 
McConkey) . 
In the icCor ] ey Plates spread from the 
faeces, both lactose -fermentera and non- lactose- 
fermen tern were present , the latter forming about 
1 per cent of the total colonies. 
Trio lactose- fermenting colonies were 
studied, XXXIV. 7 and 8. 
They were motile gram -negative bacilli 
which were indol positive, Vosges and Proskauer 
negative, did not l iouefy gelatin arid produced acid 
and clot in litmus milk. 
They produced acid and gas in lactose and 
dulelt peptone rater, hut no change in saccharose, 
adonit, inulin, or inosit. 
Were therefore B . Co l i Communise (No. Z4 
i'cConke.y ) . 
One non -lactose -fermenting colony studied, 
XXXIV. 3, was a non -motile gram- negative bacillus ' 
which was indol positibe, Vosges and Prokauer negative, 
did not liquefy gelatin and produced an alkaline 
reaction in litmus milk. It produced acid, and gas 
in glucose, mannit, dulcit and salici.n but no change 
in/ 
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in lactose and saccharose. 
Had thus a resemblance to the Paratvpoid 
gaertner group from which it dj.ffered in fermenting 
se.lirin and in being indol positive. 
faeces. 
GFNFRAL RFSULTS. 
B. Schafferi was obtained from the urine. 
B. Coli Communis was obtained from the 
An unnamed variety of non-lactose-ferment- 
ing bacillus was also obtained from the faeces. 
SPECIMEN xxXV 
- aged. 10 days. 
Maternity Hospital. 
Examined October 28th 19.12. 
STATE. 
Healthy full time child. 
METHOD OF FEEDING. 
Breast only. 
MOTION. 
Fairly solid greenish- yellow motion. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FIELDS. 
i Gram- positive Bacilli: - 
The enormous majority of the organisms 
present are of the irregular and irregularly - 
staining bifidus type. No bifid forms seen but 
all have a degenerate appearance. 
ii. Grain- negative Bacilli and Cocco- bacilli. 
Are extremely scanty and are only to be 
found after search. 
iii. Coccal Forms 
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i.ii. Coccal Forms. 
A few Gram -positive Coccus of the enteroceccus 
type are present, and a very few clusters of 
minute gram- negative cocci. Some Sal:°clinae are 
also present. 
iv. Spore bearers. 
Absent. 
McCONKEY PLATE. 
After. 2 days incubation showed a very few 
colonies of the Coli type. No non-lactose- 
fomenters. 
PRIMARY ANAEROBIC MEDIA, 
TUBE A. 5 days old showed cloudiness with deposit. 
Gram stained showed mainly gram- negative Coli- 
form bacilli; also present gram- positive diplo- 
cocci of enterococcus type but most of those 
rather large and plump. Some almost bacillary. 
TUBE B. showed cloudiness deposit, and the films 
contained gram- positive bacilli, of very 
irregular appearance, some curved, others 
straight, in chains, swollen forms. etc. No 
bific9. forms and all took the stain well. 
TUBE C. showed slight cloudiness with deposit. Gram 
stained showed gram- positive diplococci. 
TUBE D./ 
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TUBE D. showed no clot, and no organisms were found 
in the film. 
SECONDARY ANAEROBIC MEDIA. 
PLATE A. 5 days Old showed a growth of minute 
colonies, under low power these were smooth - 
edged finely granular colonies. Subcul- 
tures from several colonies showed them to 
consist of bacilli of the acid- tolerant 
group, and one contained enterococci. 
PLATE ,B. showed also a growth of minute colonies. 
Subcultures from these also contained 
bacilli of the acid -tolerant group. 
PLATE C. Also showed small and minute colonies. Sub - 
cultures from these showed diploeocci of 
enterococcus type. 
PLATE D. showed no growth. 
LACTOSE FERMENTING BACILLI. 
2 strains were studied, XXXV. 2 and 3. 
Both were indol- positive. Vosges and Proskauer 
negative. Neither liquefied gelatin and both pro - 
duced acid and clot in litmus milk. XXXV.2 was non- 
motile/ 
291. 
non -motile produced acid' and gas in lactose peptone 
water, but no change in saccharose. dulcit, adonit. 
inulin, cr inosit. XXXV. 3 was motile. and produced 
acid and gas in lactose and saccharose peptone water 
but no change in dulcit, adonit, inulin or inosit. 
NON-LACTOSE-FERMENTING BACILLI. 
None were present on the McConkey plates. 
BACILLI OF THE ACID- TOLERANT GROUP. 
One of the isolated strains was particularly 
studied in this case. 
XXXV.17. 
Isolated from Plate B. 
MORPHOLOGY. (Glucose agar stab 8 days old) is a very 
delicate straight small gram -positive bacilli, many 
occurring in masses side by side. 
(Glucose broth 4 days old) small slender straight 
or slightly curved gram - positive bacilli, many in 
clusters side by side. 
(Glycerin agar slope aerobic 4 days old) small 
moderately slender straight or slightly curved 
bacilli and strepto- bacilli. 
(Blood/ 
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(blood agar anaerobic 4 days old) occur as cocco- 
bacilli in chains. Many would in ordinary conditions 
be classified as cocci. 
(Agar slope aerobic 4 days old) Small short slender 
bacilli straight uniform in size, occurring in chains 
as strepto- bacilli. 
Non -motile in 4 days old glucose broth. 
GLUCOSE -AGAR -PLATE ANAEROBIC. 
Small and minute, smooth edged colonies. 
GLUCOSE -BROTH ANAEROBIC 
Cloudiness and deposit in 2 days. 
GLUCOSE BROTH ANAEROBIC + 4 PER CENT ACETIC ACID. 
Cloudiness and deposit in 2 days. 
ORDINARY BROTH. 
No growth. 
AGAR SLOPE AEROBIC. 
Faint Film. 
GLYCERIN AGAR SLOPE AEROBIC. 
(In 4 days faint growth of minute irregular 
colonies) 
BLOOD AGAR SLOPE AEROBIC. 
In 4 days faint film. 
'BLOOD/ 
BLOOD SERUM SLOPE ANAEROBIC. 
In 4 days no visible growth. 
GELATIN STAB. 
Growth of minute isolated colonies all down. 
No liquefaction. 
PEPTONE WATER ANAEROBIC. 
No growth. 
POTATO AEROBIC. 
No visible growth. 
GLUCOSE AGAR STAB. 
In 4 days moderate growth all down, much 
stronger below. 
On the following sugars in peptone water no 
change was produced after 4 days incubation under 
anaerobic conditions -- Lactose, saccharose, dulcit, 
aioni t inulin, inosit, glucose. mannit, salicin. sor- 
raffinose, galactose,maltase, . dextrin. 
IN LITMUS MILK. 
Acid and clot was formed under anaerobic 
conditions. 
On the following sugars in broth no change was 
produced after 4 days incubation under aerobic 
conditions, but a strongly acid reaction was produced 
within 8 days. -- lactose, glucose, salicin, inulin, 
In/ 
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In Maltose mannit, dulcit, adonit, inosit no change 
was observed at the end of 8 days. 
2.00. of a 4 days old glucose broth culture 
of XXXV. l7, introduced intraperitoneally to a 
guineapig produced no effect. 
XXXV. 14. 
Another acid- tolerant strain isolated,XXXV.14 
produced a strong acid reaction in lactose, sac - 
charese, dulcit, inulin, glucose mannit salicin and 
maltose within 3 days: the medium in this case was 
broth. 
000CAL FORMS. 
3 strains were isolated, one particularly 
studied XXXV.il. Crom Plate O. proved to be the usual 
type of enterococcus. 
SPORE BEARERS. 
Nonc seen or isolated. 
G7?dERAL/ 
GENERAL RESULTS 
Gram -positive Bacilli of the acid- tolerant 
type were in an enormous majority in the original 
films. Those isolated were acid -tolerant and acido- 
genetic bacilli which preferred anaerobic conditions. 
Gram- negative Bacilli were scanty and consisted of 
the ordinary intestinal B.coli. 
No non -lactose -fermenters grew on the plates. 
Coccal forms were scanty and those isolated were 
of the ordinary enterococcus type. 
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SPECIMEN XXSVI. 
- aged 7 days. 
Maternity Hospital. 
Examined October 28th 1912. 
STATE. 
Healthy full -time child. 
METHOD OF FEEDING. 
Is on breast and bottle as mother has not 
enough milk. 
IJOTION. 
Pale green semi -solid. 
BACTERIOLOGICAL EXAiINATION. 
i. Gram -positive Bacilli: - 
These are present in very large numbers. 
They are moderately slender bacilli, some 
straight, some slightly curved. All take up 
the stain well, and there are no bifed forms. 
ii. Gram -negative bacilli and cocco -bacilli. 
These are present in fair numbers and are 
of the usual coliform type. 
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iii, Coccal Forms: - 
Are present in small numbers and are mainly 
diplococci of the enterococcus type. 
iv. Spore -bearers; - 
Spore -bearers are present in fair numbers 
and are large racquet- shaped gram -negative 
bacilli, large but somewhat slender. 
McCONY PLATES. 
After two days' growth the plates show 
numerous lactose- fermenting colonies which were all 
of one particular type. They were colonies with a 
round dark red centre and a pale regular periphery. 
PRIMARY ANAEROBIC LELIA. 
Tube A. showed after four days' growth 
cloudiness with deposit. Gram -stained, this showed 
mainly gram -positive diplococci along with a few 
gram -negative bacilli. No gram -positive bacilli 
present. 
Tube B. showed some deposit but no cloudi- 
ness. Gram- stained no organisms were found in the 
films. 




Gram -stained, this showed some gram -nega- 
tive coliform bacilli. 
No spore -bearers in the film. 
Tube D. showed clotting of the milk; the 
whey gram - stained showed a few gram -negative bacilli. 
SECONDARY ANAJ?ROB I C 
Plate A. five days' old showed a mixture 
of large, small and minute colonies. The minute 
are all smooth -edged. 
Plate B. showed very small and minute 
colonies. 
Plate C. also showed some small colonies. 
Plate D. showed some colonies of pin -head 
size and some other very small colonies. 
LACTOSE PEPJ NTING- BACILLI. 
Three colonies were kept from the McConkey 
plates for further study called iVI. 1, 2, and 3. 
These were found to be identical in their reactions. 
They were non -motile, gram -negative bacilli which 
were indol- positive, Vosges and Proskauer negative, 
and did not liquefy gelatine. They produced acid 
and clot in litmus milk and acid and gas in lactose, 
adonit, glucose, mannit, salicin, sorbit, galactose, 
maltose/ 
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maltose and dextrin peptone water, but no change in 
saccharose, dulcit, inulin and inosit. They were 
therefore B.Acidi lactici (No.2 McConiey). 2cc. 
of a twenty -four hours' broth culture of XXXVI. 1, 
introduced intra- peritoneally into a guineapig pro- 
duced death within forty -eight hours. 
NON-LAC TOSE-FE2HENIIIUG BACILLI. 
None were present on the plates. 
BACILLI OF TEE ACID - TOLERANT GROUP. 
One strain was particularly studied 
XXXVI. 14, isolated from plate B. This in glucose 
agar stab showed a growth of minute colonies in the 
upper part of the stab, and a growth of much coarser 
colonies in the lower part. This appearance is of- 
ten to be seen in pure cultures of the members of 
the acid -tolerant group of bacilli. In this cJ e 
the glucose agar tube was purposely broken, and 
fresh sub -cultures made and re- plated from the 
growth in the upper part, and from the growth in the 
lower part of the stab. Isolated colonies were 
then selected from each of these plates and put into 
glucose agar stabs once more, when it was found that 
this peculiarity of appearance was repeated in each 
of these re- purified cultures. This peculiarity of 
growth/ 
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growth is probably due to the favouring influence of 
an oxygen -less atmosphere on the colonies in the 
deep part of the stab. These cultures were found 
to be acid -tolerant and consiste,?. of gram -positive 
bacilli. Some of the sub- cultures showed slender 
bacilli while in others the bacilli were consider- 
ably plumper. On glucose agar plates colonies of 
these sub -cultures all showed the same appearance 
resembling small balls of tangled thread. 
In glucose agar stabs a fairly strong 
growth of minute colonies was visible in two days. 
This grew right up to the surface. 
COCCAL FORMS. 
One strain XXXVI. 11, isolated from plate 
A, was a diplococcus which also grew in short chains 
in fluid media. The elements in chains were round, 
while those in diplos were elongated and resembled 
the enterococcus. 
ANOTHER TYPE. 
A rather large gram -negative bacillus 
which seemed to be the same organism as will be 
described under the rame XLI. 15, was also isolated 
from Plate D. 
iJORPHOLOGY,/ 
MORPHOLOGY. 
A rather large gram- negative bacillus, 
many end to end in pairs, some in rather long threads. 
The peculiarity is that portions at the end are un- 
stained,giving the appearance of a spore. 
RESISTANCE TO HEAT. 
This organism resisted pasteurisation at 
80 °c. before separation, but when pure was killed 
at this temperature. 
The peculiar staining reaction was only 
present in glucose agar and glucose broth cultures. 
When sub- cultured on ordinary agar in ordinary 
broth, only coliform gram- negative bacilli and cocco- 
bacilli, not particularly large or plump were to be 
seen. 
On sub - culturing back into glucose agar 
and glucose broth, the appearance was not repeated, 
only coliform bacilli being present. 
The organism was plated on LicCcnkey's 
Plate on which it grew in lactose -fermenting colonies 
These sub-cultured once more again gave 
an ordinary coliform appearance. 
Its action on McConkey's tests was identic- 
al/ 
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identical with the action of XXXVI. 1, 2, and 3. 
That is to say it was the Bacillus acidi Lactici. 
The question therefore,is whether i. the 
original culture from Plate D. was mixed, or ii. 
the Bacillus Acidi Lactici is capable of taking the 
stain in this peculiar ._.°anner, and assuming this 
peculiar shape and size, under certain conditions. 
SPO3E--Dr , 'FPS ,_.:ti, . . 
None were isolated. 
GENERAL RESULTS. 
Gram -positive bacilli of acid -tolerant 
type r:erè dominant in the fields, and were isolated. 
Gram -negative bacilli were present in 
fair numbers. These on McConkey Plates proved to 
be all lactose- fermenters, and those isolated were 
the Bacillus Acidi Lactici of Hüppe (No.2 McConkey). 
Cocoa' forms were present in small numbers 
and were enterococci. 




aged 5 days. 
Charteris Ward, Royal Hospital for Sick 
Children. 
Examined October 28th, 1912. 
STATE. 
Healthy full time child. 





Rather dark-green in colour. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FILMS'. 
i. Gram -positive fla it li : - 
The field seems to be comrosed of 
the irregular type of acid- tolerant bacillus 
only. Most take up the stain very irregularly 
and are very degenerate looking. No bifid 
forms smear_ . 
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?_.. Gram -negative Bacilli: - 
Are scanty and many of those present seem 
to be degenerate forms of the gram- positive which 
have lost the power of taking up the stain. 
Coccal Forms: - 
None are to be seen in films. 
iv. Spore- bearers: - 
Absent. 
McCONKEY PLATES. 
These though very thickly spread, remained 
sterile. 
PRIMARY ANAEROBIC MEDIA. 
Tube A, 5 days old, showed cloudiness and 
deposit. The film gram -stained sro'ed only gram - 
negative bacilli of coliform type. 
Tube B. showed deposit but no cloudiness.' 
Gram -stained showed some very irregular and decrepit 
looking gram-positive bacilli. 
Tube C, showed slight cloudiness with 
deposit. Gram stained; this shooed small gram - 
positive diplo- and s +rept.o- cocci, along with some 
long, very slender gram -- negative threads. 
Tube D, showed slight curdling, but no 
organisms/ 
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organisms were found in the film. 
SECONDARY ANAEROBIC MEDIA. 
Plate A showed one or two pin -head 
colones, and numerous very small and minute colo- 
nies. From these, enterococci grew in all the sub- 
cultures. 
Plate B showed some dense rather large 
pin -head size colonies: From these in subculture 
only yeasts grew. 
Plate C. showed colonies from pin -head 
size downward. In subculture gram- negative gas- 
forming bacilli grew in all. 
Plate D shored some minute colonies, from 
which enterococci were obtained. 
PRIEA.RY AEROBIC MEDIA. 
Ordinary Agar Plates were made straight 
from the faeces. From these were isolated i. 
yeasts, ii. staphylococcus albus, Iii. entercocci. 
LACTOSE-FERMENTING-BACILLI. 
None ve/ e isolated from the McConkey 
Plates, but four strains XXXVII. 11, 12, 13, and 14, 
were isolated from Plate C. 
XXXVII. 14 further studied was found to be 
that form of gram -negative bacillus which takes the 
strain/ 
stain, under c;ertF_in conditions, in a peculiar 
manner so as to leave portions at the end unstained, 
Though isolated from Plate C, it was killed by pas- 
teurising at 300c. for 10 minutes when it pure 
culture. 
It was replaced on McConkey's medium and 
was then found to he ind_ol- positive, Vosges and 
Proskauer negative, produced acid and clot in 
litmus milk, and acid and gas in lactose. dulcit, 
glucose, mannit and salicin peptone w ter, but no 
change in saccharose, adonit, inul3 n or linos it . 
Morphologically it resembled XXXVI. 9 
and XLI. 15. 
NON -LACTOSE -FERM ENTING BACILLI. 
None on plates. 
BACILLI OF ACID -TOLERANT GROUP. 
None grew on artificial media, though 
ä imost in pt..re culture in the films. 
00001 1, FORD`;. 
The enterococcus was isolated in 6 differ- 
ent strains XXXVII. 5 from agar plate aerobic, 




Were obtained from the aerobic agar plate 
and from Plate B. 
GENERAL RESULTS. 
Gram- positive bacilli of punctate bifidus 
type formed the enormous majority of the organisms 
in tie films. These were probably all st:r:ictly 
anaerobtr, and were probably all dead before the ex- 
amination was commenced. 
Lactose -fermenting bacilli were extremely 
scanty. 
Non-lactose-fermenting bacilli were absent. 
Coccal fo xms were scanty and were of 
enterococcus type. 
Yeasts were isolated. 
Spore - bearers absent. 
308. 
SPECIMEN XXXVIII. 
F.I. aged 9 weeks. 
Male. 
Charteris Ward Royal Hospital for Sick Children. 
Examined October 29th 1912. 
An ill - nourished child, but vigorous. 
METHOD of FEEDING. 
Child was on the breast till admission to 
hospital, 3 days prior to date of examination of 
the Specimen. During the last three days has had 
peptogenic milk. 
HISTORY. 
Child was brought up to Hospital because 
the mother thought he was not thriving as he ought 
Since admission has done well, takes bottle well, 
no diarrhoea. Has never had diarrhoea, or any 
other gastro -intestinal disorder. 
MOTION. 
Rather greenish normal motion. 
THE/ 
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THE BACTERIOLOGICAL EXAMINATION. 
GRAM-STAINED FI TLNS . 
i. Gram-positive Bacilli. 
A very large majority of the organisms pre- 
sent are gram -positive bacilli of the usual type. 
All take the stain well. No bifid or punctate 
forms. Fairly uniform in size. No long; threads. 
ii. Gram- negative Bacilli and Coccobacilli. 
ArP scanty. Those present are coliform. 
Coccal Forms. 
Are also scanty and consist of diplococci 
and some isolated cocci. The diplococci are for 
the most part rather plump, the isolated cocci 
are oval: all these are gram -positive. There 
are also a very few gram- negative diplococci, 
slightly larger than the gram -positive, with point 
ted ends. 
iv. Spore bearers. 
No spore -bearing organisms seen. 
McCONKEY PLATES. 
These after three days growth showed up- 
ward of 500 lactose- fermenting colonies, no non -lac- 
tose fermenters being present. 
PRIMARY/ 
PRIMARY ANAEROBIC MEDIA. 
Tube A. after 8 days growth showed marked 
cloudiness and deposit. Gram- stained consists chief- 
ly of two organismsa. coliform coccobacilli, gram - 
negative, of moderate size: ii. very slender and 
long gram -positive bacilli. Some losing the power 
of taking up the stain, and some completely gram - 
negative but all evidently the same organism. These 
were evidently old forms of the acid -tolerant group. 
No hSadlet or bifid forms. 
A very few gram- positive di plococci also 
present. 
Tube B. 8 days old, also showed two varie- 
ties. The one was a slender gram positive bacillus, 
like those of Tube A., but if anything slightly plum- 
per: the other a very small gram- negative bacillus, 
staining peculiarly, so as to leave a portion at 
one end usually unstained. 
Tube C. 8 days old. Showed slender gram 
positive bacilli, like those of Tube A. many decol- 
ourised, along with some small gram negative cocco- 
bacilli. 
Tube D. 8 days old, showed clotting. Gram- 
stained showed a similar appearance to Tube C. 
SECO NDARY/ 
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SECONDARY ANAEROBIC MEDIA. 
Plate A. 10 days old, showed a growth of 
rather dense colonies varying in size from large pin - 
head to very minute colonies. Some of the large 
colonies were white, others gray: all were spherical 
and mnooth- edged. 
Plate B. 10 days old, shows a growth of 
very small and minute colonies of acid -tolerant type: 
edge comparatively smooth in all. 
Plate C. No growth took place. 
Plate D. 10 days old, showed colonies vary- 
ing in size from a pinhead downwards, moderately sphe1 
rical moderately dense. 
LACTOSE -FERMENTING BACILLI. 
Four of these were selected for study from 
the Bile Salt Plates, named XXXVIII, 3, 4, 5, & 6. 
Those were found to be identical in all reactions, 
and may therefore be given together. 
They were non -motile grain- negative bacilli 
of the ordinary coliform type, produced indol, were 
negative to Vosges and Proskauer's test, did not li- 
quefy gelatin, but produced acid and clot in litmus 
milk. They produced acid and gas in lactose saccra- 
rose and dulcit, but none in adonit, inulin or inosit. 
The gas produced by these bacilli was considerably 
greater/ 
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greater in amount than that usually produced by in- 
testinal b. coli. 
These are No.71 Group ITI. McConkey. 
NON- LACTOSE- EERME1TTING BACILLI. 
None were present on. the McConkey Plates. 
BACILLI of the ACID -TOLERANT GROUP. 
Several strains were isolated, 5 being 
preserved for further examination, named XXXVIII. 7, 
8, 9, 10, & 15. Of these 7, 8, and. 9 were isola- 
ted from Plate A. 10 from Plate B., 15 from Plate 
D. 
XXXVIII. 7, morphologically is a short, 
straight or slightly curved gram- positive bacillus, 
with square or rounded ends, occurring for the most 
part in clusters side by side, but also singly and 
end to end. This film was made from an eight days 
old glucose agar stab culture. 
On a glucose agar plate anaerobic colonies 
varied in size up to a small pin -head and were ra- 
ther dense and smooth -edged. 
In glucose agar stab culture a strong 
dense growth occurred all down the stab. 
This bacillus was able to resist the ad- 
dition/ 
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addition of a .4% of acetic acid to glucose broth. 
XXXVIII. 8, morphologically is a very 
irregular gram- positive bacillus. Some are long 
and curved: others short and straight; some thin, 
some thick, some common forms, spirillae, and others 
very irregular. shapes. Many have lost the power of 
taking up the stain. 
This film also was made from an 8 days old 
glucose agar stab culture. 
On a glucose agar anaerobic plate, colo- 
nies were minute, smooth -edged and delicate, being 
much more translucent than those of XXXVIII. 7. 
IN DEEP GLUCOSE AGAR STAB a delicate growth occurred 
all the way down after 2 days' incubation. 
IN GLUCOSE BROTH 
produces cloudiness and deposit, growing 
equally well under aerobic and anaerobic conditions. 
ON AGAR SLOPE AEROBIC grows as very minute colonies 
scarcely visible naked eye; under the low power 
these are fairly translucent roundish colonies with 
a not very regular outline. 
ON POTATO AEROBIC 
produces a dry white growth,raised from 
the surfaeeyvisible in 2 days. It produces neither 
acid 
acid nor gas in 3 days from the following sugars 
tested in peptone water, - lactose, saccharose, dul- 
cet, adonit, inulin, inosit, glucose, mannit, salicin 
sorbit, raffinose, galactose, maltose and dextrin. 
(This was before I discovered that those organisms 
grew with great difficulty, in peptone water). 
IN GELATIN STAB. 
At room temperature, no growth. 
XXXVIII. 9, is morphologically like 
XXXVIII. 8. On glucose agar plate anaerobic, and 
in deep glucose agar stab, the growth resembled that 
8. 
XXXVIII. 10. is morphologically like 
XXXVIII. 7. 
ON GLUCOSE'AGAR ANAEROBIC PLATE 
Smooth -edged colonies up to the size of a 
pinhead and fairly dense were seen. 
IN DEEP GLUCOSE AGAR STAB. 
A strong growth was visible, al l down, in 2 
days growing up to, but not on the surface. 
IN GLUCOSE BROTH ANAEROBIC 
Slight cloudiness with deposit. 




ON ORDINARY AGAR SLOPE AEROBIC. 
No growth. 
IN ORDINARY BROTH AEROBIC. 
No growth. 
OTd BLOOD SERUM AEROBIC. 
A doubtful growth took place. 
IN ORDINARY AGAR STAB. 
A very delicate growth of minute colonies 
took place after 2 days incubation. 
IN GELATIN STAB. 
(At room temperature) No growth. 
IN GLUCOSE BROTH + .4% acid. 
Cloudiness and deposit. 
IN LITMUS MILK 
Acid and clot in 5 lays. 
XXXVIII. 15.ís morphologically like XXXVII 
8 & 9, being of the extremely irregular type. 
ON GLUCOSE AGAR PLATE ANAEROBIC 
Grew as minute colonies rather fine and 
translucent, smooth- edged, some attaining the size o 
a small pinhead. 
IN DEEP GLUCOSE AGAR STAB. 
A very delicate growth of feathery colonies 
was visible in 2 days. 
IN 
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IN GLUCOSE BROTH ANAEROBIC. 
Slight cloudiness with considerable deposit. 
ON ORDINARY AGAR SLOPE AEROBIC. 
A growth of minute colonies was visible in 
2 days. 
POTATO ANAEROBIC. 
No visible growth in 5 days. 
ORDINARY AGAR STAB AEROBIC. 
In 4 days a scarcely visible growth of 
minute colonies was visible. 
LITMUS MILK ANAEROBIC. 
In 5 days no change. 
ORDINARY BROTH AEROBIC. 
No growth. 
IN GELATIN STAB. 
At room temperature, no growth. 
Two types of acid-tolerant organisms were 
then isolated which may possibly be distinct. 
i. Oomnrising 7 & lO is a morphologically 
regular form, producing fairly dense colonies on 
glucose agar, and a dense growth in glucose agar 
stab culture: 
ii. Comprising 8, 9, & 15, morphologically 
extremely irregular, and producing thin translucent 
colonies/ 
317. 
colonies and a delicate growth in stab culture. 
COCCAL FORMS. 
¶Wo cultures which turned out to be iden- 
tical in all respects were isolated,-XXXVIII, ll 
from Plate A. XXXVIII. 17 from Plate D. 
These morphologically were eg';- shaped gra1- 
positive cocci or coccobacílli, occurring mainly in 
clusters. No tendency to occur in diplos or chains. 
Some decolourised, some distinctly bacillary (a very 
few of XXXVIII. 17, were noticed to be in diplos.) 
Their reactions and cultural characteris- 
tics were found to be identical and are therefore, 
described together. 
ON GLUCOSE AGAR PLATE ANAEROBIC 
Occurred as smooth -edged colonies varying 
in size from minute up.to small pin -head. Not dis- 
tinguishable from acidophilus on the one hand, or 
entero- coccus on the other. 
IN GLUCOSE AGAR STAB. 
Fairly strong growth all down, visible in 
two days. 
IN GLUCOSE BROTH ANAEROBIC. 
Cloudiness and deposit. 
ORDINARY AGAR SLOPE ANAEROBIC. 
Minute, round, regular, translucent, rai s-L 
ed/ 
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raised, dew- drop -like colonies. 
GLUCOSE AGAR SLOPE ANAEROBIC. 
Similar appearance. 
BLOOD AGAR SLOPE ANAEROBIC. 
Similar appearance. 
BLOOD SERUM SLOPE ANAEROBIC. 
Similar appearance. 
POTATO ANAEROBIC. 
No visible growth. 
LACTOSE PEPTONE 'WATER ANAEROBIC 
No acid or gas in 5 days. 
GLUCOSE PEPTONE WATER ANAEROBIC. 
No acid or gas in 5 days. 
LITMUS MILK ANAEROBIC. 
Acid and clot in 5 days. 
ORDINARY AGAR SLOPE AEROBIC. 
Minute, round, regular, translucent, rais- 
ed, dew -drop -like colonies. 
ORDINARY AGAR STAB. 
Vague gro *th all down stab. No isolated 
colonies seen. 
GELATIN STAB. 
At room temperature. 
SPORE BEARERS. 




Gram- positive Bacilli of the acid -tolerant 
type were the dominant organisms of the intestinal 
flora. 
Gram -negative bacilli were scanty and 
those isolated were all non- motile members of Group 
III. cConkey. 
No non -lactose -fomenters were present on 
the plate. 
Coccal Forma were scanty and were of the 
usual enterococcus type. 
Spore -bearers were absent. 
SPECIMEN XXXIX. (from same case as XXIX. See also 
XLV. ) 
M.M.aged z months. 
Female. 
Charte2Js Guard, Royal Fospi_tal for Sick 
Children. 
Examined October 30th, 1912. 
STATE. 
Convalescent from acute diarrhoea. 
METHOD OF FEEDING. 
Is now getting N her Maltose. 
HI STOiiv. 
Since last specimen was obtained, patient has 
not recovered completely from diarrhoea, but 
is much improved. 
MOTION. 
Obtained October 30th, 1912. Is a rather 
large, pale, fatty stool of fairly solid con- 
sistence. 
T1 ' BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FIELDS. 
i. Gram-positive P?.cilli: - 
Are/ 
:A21. 
Are present in consid.erable numbers. Com- 
pared with specimen XXIX. they are distinctly 
more numerous than the gram -negative. Are 
mainly also of a more slender variety than those 
seen in XXIX, being of the straight or slightly 
curved acidophi.lus type. 
ii. Gram- negative Bacilli and Cocco- bacilli : - 
Are relatively less numerous than in spec- 
imen XXIX, but are still present in considerable 
numbers. Are mainly less plump and altogether 
smaller than those of specimen XXIX. 
Coccal Forms: - 
These are fairly numerous, many being of 
the rather large oval type, some isolated, some 
in pairs. 
iv. Sporebearers : - 
None present in Films. 
MCCONKEY PLATFS. 
Shored numerous lactose -fermenting colonies 
along with a fair percentage of non-lactose ferment- 
ers. 
On counting it was found that non -lactose 
fermenters formed about $ of the total colonies. 
PRIMARY ANAEROBIC MFfIA. 
Tube/ 
3úÉ . 
Tube A, 4 days old, showed cloudiness and 
deposit: Gram- stained showed gram positive bacilli 
! 
of the acetogenes type, along with gram- negative 
coliform bacilli in about equal numbers. A few 
gram -positive diplococci also present. 
TUBE B. 'snowed slight cloudiness with de- 
posit. Gram- stained showed gram positive diplo- 
bacilli and short bacilli. 
the C showed cloudiness and deposit. 
Gram -stained showed mainly gram negaiive bacilli 
coliform. 
Tube D showed clot t. i nk . Gram -stained 
showed some gram positiv° diplococci. 
SECONDARY ANAEROBIC MEDIA. 
Plate A, 4 days old, shored growth of 
small and minute colonies mainly of the enterococcus 
and acid- tolerant type. 
Plate B, 4 days old, showed very small 
and minute colonies of the acid- tolerant. 
Plate C showed a few pin -head white 
colonies with numerous minute colonies. The 
latter turned out to consist of coccal forms. 
Plate D showed some large fairly dense 
pin --head 
323. 
pinhead colonies, ard some minute. These also aere 
fu,z nd to be coccal forms. 
NON -LACTOSE -FERMENTING BACILLI. 
3 colonies were kept for study, called 
XXXIX 1, 2, 3. Tiro,- XXXIX.1 and 3 were found to be 
identical in their re actions while XXXIX 2 differed 
slightly. XXXIX 1 and 3 was motile gram -negative 
bacilli, which did not liquefy gelatin, which pro- 
duced indol and were negative to Vosges and Pros - 
kauer test, and v.-h ch produced an alkaline reaction 
in litmus milk in I days. They produced acid and 
gas in glucose peptone water, but no change in 
lactose, mannit, dulcit, saccharose and salicin. 
XXXIX 2 differed only in producing acid 
and gas in manni t peptone water. 
After an interval of 5 months XXXIX 1 
and 2 were again put through the tests. XXXIX 1 
was found to be quite unchanged, but XXXIX 2 now 
fermented dulcit with acid and gas production, 
otherwise remaining as before. 
Thus Morgan's No.1 Bacillus was got from 
this specimen in the Primary McConkey Plates, 
whereas/ 
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whereas from specimen XXIX. it was absent from these 
plates and was only got by the use of the old broth 
emulsion. 
XXXIX. 2, on it's second testing seemed to 
be more akin to the Paratyphoid- gaertner group, but 
differed from these in being indol- positive. 2 cc. 
of a 24 hours broth culture inoculated intra-perit- 
oneallv to a guineapig produced .death within 24 
hours. 
BACILLI OF THE ACID- TOLERANT GROUP. 
Several varieties were isolated from 
Plates A and B. To one type belonged XXXIX. 9, 12 
and 13 from Plate B. 
XXXIX. 9, 12, and 13. 
MORPHOLOGICALLY. A small extremely irregular 
pram- positive coccus and cocco- bacillios. 
GLUCOSE AGAR PLATE. 
Very small spherical, smooth -edged colonies. 
GLUCOSE AGAR STAB. 
All these showed an indent i c a? ss,rowth. 
Consisted of a smooth dark line all down the stab, 
with on one side of it only, an ̀ out - growth all down 
of minute colonies, grows right up to surface. 
GLUCOSE/ 
GLUCOSE BROTH. 
Cloudiness, with deposit. 
GLUCOSE BROTH + 4 OF ACETIC ACID. 
Cloudiness with deposit. 
To the second type belonged XXXIX. II. 
XXXIX. II. 
Was isolated from Plate A. 
MORPHOLOGICALLY. 
Consisted of delicate gram-positive bacilli 
some of fair length. 
GLUCOSE AGAR PLATE. 
Minute colonies of the usual type. 
GLUCOSE AGAR STAR. 
a very delicate growth all down the stab 
took place. 
GLUCOSE BROTH + 4 OF ACID. 
COCCAL FORMS. 
Two types of this also were isolated. 
The first type, isolated from the.Pasteurised emul- 
sions ; Tiabes A and R, was a large rather plump gram - 
positive diplo- coccus, some growing in short chains. 
Three organisms of this type were studied, XXXIX. 
15, 17, 18. These were ascertained to be of the 
same/ 
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same type as XXIX. 6 and 18. 
The second type was also a gram- positive 
egg- shaped coccus; a good many decolorised. It 
occurred singly and in clusters. It was discovered 
to be identical as far as cultural characteristics 
and morphology go, with a variety of coccus or 
cocco- bacillus which Is described more fully under 
XXXvIII . 15. 
NOTE. 
It is probable that these two types were 
identical as later one strain was isolated which 
at times gave the morphology of the one variety, and 
at other of the other, on media. 
SPORE -BEARERS. 
None were seen in the films or isolated. 
GENERAL RESULTS. 
Morgan's No. i Bacillus was isolated from 
the McConkey Plates with ease in specimen XXXIX, 
whereas it was not present on the Plates of speci- 
men XXIX.and ras only isolated from it by means of 
other special methods. 
Yet the inhibiting gram- positive flora was 
considerably/ 
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considerably greater relatively to the potentially 
pathogenic gram -negative flora in specimen XXXIX, 
than in specimen XXIX, and coccal forms showed 
practically no difference. That is to say, in 
specimen XXXIX. the non-lactose-fermenting group had 
increased at the expense of the lactose- fermenting 
group, and not of the acid- tolerant group. There- 
fore during the height of the diarrhoea, lactose - 
fermenting - bacilli of the type of No. 71 of McCon- 
key's classification were present in abnormally large 
numbers, and decrease in their numbers synchronized 
with recovery from diarrhoea. 
ADDENDUM. 
It may be noted here that diarrhoea again 
became very severe a few creeks later. 
:A28. 
SPECIMEN XL. 
M.B. aged 6 weeks. 
Charteris Ward, Royal Hospital for Sick 
Children. 
Examined November 1st 1912. 
STATE. 
Somewhat puny child, normal gastro- intestinally 
METHOD OF FEEDING. 
Bottle fed since birth, cow's milk and water. 
HISTORY. 
Has never suffered from diarrhoea. Was brought 
up to Hospital because she did not seem to he 
thriving well. 
MOTION. 
Obtained November 1st 1912, is -pale green and 
of firm consistence. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FILMS. 
í . Gram- positive bacilli:- 
Form an enormous majority of the 
organisms present. They are short bacilli or 
the 
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the acídophilus.type, straight or slightly 
curved. A little plumper than Usual. 
Gr=mt- negative bacilli and cocco bacilli. 
These =ire present in relatively very 
small numbers. They are plump and rather larg- 
er than the usual conform type. Many of them 
give the impression of being decolouri.sed forms 
of the gram- positive. 
CocPal forms. 
Some of the grain- positive and also of 
the gram -negative forms are so short that they 
could be classed as cocci, but diplococci of 
the enterococcus type are extremely scanty. 
iv. Spore bearers. 
Are absent. 
McCONKEY'S PLATES. 
These after two days incubation showed 
numerous lactose fermenting colonies of the ordinary 
type. Non- lactose f:ermenters were absent. 
PRIMARY ANAEROBIC MEDIA. 
Tube A. 5 days old showed cloudiness 
with 
deposit. Gram-stained it showed large 
numbers of 
rather/ 
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rather plump coliforza gram-negative bacilli, a few 
rather coarse gram -positive diplococci, and numerous 
gram-positive bacilli of two kinds, one type consist- 
ing of long slender regular bacilli, the other of 
shorter, thicker bacilli. 
Tube B. showed cloudiness with deposit. 
The film showed slender gram -negative bacilli and 
stouter gram -positive bacilli. The gran -negative 
were possibly degenerate forms of the gram- positive.. 
Tube C. showed slight cloudiness with 
deposit. The film showed gram -negative bacilli of 
coliform type, along with a few short moderately 
slender gram- positive bacilli, some as diplos. 
Tube D. showed some clotting. The whey:- 
gram-stained showed some coli.form gram- negative 
bacilli and one or two gram- positive cocci. 
SECONDARY ANAEROBIC MEDIA. 
Plate A. 5 days old showed some colonies 
of the coliforN type, but much more numerous, mall 
and minute colonies. 
Plate B. showed very small and minute 
colonies. One type being very dense, the other 
being/ 
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being very delicate, filmy. Plump acid-tolerant 
bacilli were obtained Yro i the dense type, slender 
from the fi lmy . 
Plate C. showed some pin -head colonies 
with numerous very small. Diplococci and 
plump acid -tolerant bacilli were obtained by sub- 
culture. 
Plate D. showed rather dense white small 
pin -head colonies. The oval gram- positive type of 
cocco- bacillus viras got by subculture. 
LACTOSE FERMENTING BACILLI. 
Four colonies were selected from the 
McConkey Plates for further study, XL. 1, 2, 3, and 
4. 
These were all motile gram- negative 
bacilli, i ndel positive, Vosges and Proskauer nega- 
tive, which did not liquefy gelatin and produced 
acid and clot in litmus milk. All produced acid and 
gas in lactose peptone water but no change in sac- 
charose, adonít, inuliri or inosít. XL. 1 and 2 
produced acid and gas in dulcit, whereas XL. 3 and 4 
produced no change. 
XL./ 
XL. 1 and 2 had thus the reactions of 
No . 34 group II McConkey (B . Co_li . comriunis) , while 
XL. 3 and 4 were No.4 group I McConkey (B.Grtznthal ) 
NON- LACTOSE FERMENTING BACILII. 
None were present on the Plates. 
BACILLI OF THE ACID -TOLERANT GROUP. 
5 strains were studied in this case, and 
they were of two types. 
XL.Iï. isolated from Plate B. Was a moder- 
ately plump gram- positive bacilTasof the type which 
was so prevalent in the original films of faeces. 
In glucose broth the bacilli were more 
slender and were of the usual straight or slightly 
curved acidophilus type. 
GLUCOSE AGAR PLATE. 
The colonies were of the somewhat dense, 
smooth edged variety. 
GLUCOSE BROTH ANAEROBIC. 
Cloudiness and deposit in 2 days. 
GLUCOSE BROTH +.40 ACETIC ACID. 
Cloudiness and deposit. 
GLUCOSE/ 
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GLUCOSE AGAR STAB. 
Good growth all down, extending up to the 
surface. 
GLUCOSE BROTH AEROBIC. 
Cloudiness with deposit. The reaction in 
2 days was strongly acid. 
BLOOD SERUM ANAEROBIC. 
No visible growth. 
ORDINARY AGAR ANAEROBIC. 
Growth of minute colonies in 2 days. 
BLOOD AGAR ANAEROBIC. 
Growth of minute colonies in 2 days. 
ORDINARY AGAR SLOPE AEROBIC. 
No visible growth. 
ORDINARY AGAR PLATE AEROBIC. 
No growth. 
GLYCERIN AGAR SLOPE AEROBIC. 
No visible growth. 
POTATO AEROBIC. 
Whitish growth. 




GELATIN STAB. (room temperature) 
No growth. 
Was thus the usual type of acidophilus 
which grew better in the absence of oxygen than in 
the presence of it, but in the growth of which the 
presence or absence of sugar was the chief factor. 
The other type of acid- tolerant bacillus. 
to which XL. 9, 12, 16 and 17 seemed to belong, 
differed from the XL.II. type chiefly in being more 
delicate in every way. Morphologically it was more 
slender and tended to grow in chains. 
Colonies on glucose agar plates were very 
delicate and smooth- edged. 
Growth in glucose agar stab culture was 
much more delicate and was slower, not being visible 
Cor 3 or 4 days. 
This type also was acid -tolerant. 
COCCAL FORMS. 
Two types of cocci were isolated in this 
case also one to which XL.15 belonged was a diplo- 




(Glucose agar stab 8 days old). Small 
gram- positive cocci in clusters and diplos; 
(Glucose broth anaerobic 5 days old) 
rather plump gram- positive c1iploeocci; (blood agar 
aerobic 24 hours old). small cocci occurring in 
diplos and clusters. This organism was grown on 
glucose agar plate, ordinary agar plate, glucose aQ aa' 
plate anaerobic, blood serum, agar slope, blood agar 
slope, and glycerin agar slope, in all of which pro- 
duced small colonies of the usual streptococcus type 
visible in 24 hours. In glucose broth marked cloudi- 
ness and deposit was produced. In ordinary broth a 
slight turbidity; on potato no visible growth, and 
in gelatin stab at room temperature a delicate 
growth without liquefaction. 
This organism was isolated t'rom Plate C. 
and was therefore strongly heat -resisting before 
isolation. 
The second type of coccus isolated was the 
oval gram- positive cocco bacillús of which XXXVIII. 
11/ 
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11 and 17 are types. Three strains of this organism 
were isolated in the present case, called XL. 7, 13, 
and 14. XL. 7 was isolated from Plate A, XL. 13 and 
14 from PlateD. on which they seemed to be present 
in pure culture. 
XL. 14 was studied on varices media on 
which it gave appearance8 identical with those of. 
XXXVIII 11 and 17. 
SPORE- BEARERS. 
No Spore -bearers seen or isolated. 
GENERAL RESULTS. 
Gram-positive bacilli of the acidophilus 
type were present in are enormous majority in this 
case. The type seen in the rields was isolated and 
studied: a second more slender type was also isolat- 
ed. 
Gram-negative bailli were relatively 
scanty. Those isolated were intestinal B.Coli. 




Coc;al Forms were scanty. Those isolated 
were of the enterococcua type, and of the oval cocco- 
bacillus type. 
Spore- hearers wire absent. 
S33. 
SPECIMEN XII . 
M.H. aged 1C r ontbs. 
Charteris Mrd _loyal Hospital for Sick 
Children. 
Examined November 3rd 1912. 
STATE. 
Suffering from acute diarrhoea. 
METHOD OF FEEDING. 
Was on the breast till 8 months, after that 
with milk, boiled bread, porridge. Is at 
present on albumen water. 
HISTORY. 
Had no diarrhoea till 10 days ago. During the 
last 10 days has had increasingly severe.dlar 
hoes;& 'during the last 2 or 3 days, blood and mucus 
in the stools. 
MOTION. 
Greenish, very loose, containing mucus and a 
little bright red blood. 
THE BACTTRIOLOGICAL EXAMINATION. 
GRAM- STAINED FIELDS. 
i./ 
3.39 :.. 
i. Gram -positive bacilli:- 
Are extremely scanty, only about 
half a dozen being found after much search: 
these are of the ordinary moderately slender 
acidophilus type. 
Gram- negative bacilli and coccobacilli:- 
Constitute by far the greatest 
number of the organisms present. They are 
rather plump bacilli and coccobacilli; very 
few slender forms are present. 
iii. Coccal forms: - 
Are fairly numerous and occur mainly 
in short chains of 4 - 6 rather large cocci; 




Showed after 3 days growth several 
thousand lactose fermenting colonies, along with one 
non -lactose- fermenting colony. This turned out in 
fluid medium to be a lactose -fermenter. 
the broth emulsion was left in the incu- 
bation/ 
343. 
incubator for 3 weeks, and fresh McConkey Plates 
then spread from it. Numerous non-lactose-ferment- 
ing colonies grew, 
Tube A. 15 days old show,wed cloudiness 
with deposit. Tram- stained contained gram- negative 
coliform bacilli. No gram- positive bacilli seen. 
Tube B..sho: red slight cloudiness with 
deposit, Gram stained it showed some oval cocci 
and diplos, most of them gram-negative, along with 
some very degenerate looking gram -negative bacilli. 
Tube C. showed cloudiness with deposit. 
The film contained mainly coliform gram -negative 
bacilli: other organisms are mainly rather large 
oval gram- positive cocci and diplococci. 
Tube D. showed some clotting. Gram 
stained it showed some coliform gram- negative bacilli 
and a few gram- positive diplococci of enterococcus 
type 
C'FC'NDA Y iINAER 1 0 
Plate showed (12 days old) dense whit- 
ish colonies/ 
341. 
colonies mainly of pin -head size. Subculture from 
these show coliform bacilli. 
Plate B. had only a few rather large whit 
colonies, which on examination were found to contain 
rather large streptococci. These were regarded as 
contaminations. 
Plate C. showed some small and very small 
colonies. From these the oval gram- positive coccus, 
(see XXXVIII. it and 17) and a peculiar type of gram -} 
negative bacilli (XLI. 15.) were obtained. 
Plate D. Showed some small and very small 
colonies. From these also the oval gram- positive 
coccus was obtained. 
I, CTQSE -F:' GLEN' IEG- B_'..CILLI. 
Two colonies selected from first series 
of l,ZcConkey Plates were as usual repurified before 
using. 
XLI.1,tFras a gram- negative bacillus which 
produced indol, was Vosges and Proskauer negative, 
did not liquefy gelatin. and produced acid and clot 




lactose, saccharose, glucose, mannit, salicin,sorbit, 
raffinose, galactose, maltose, and dextrin neptcne 
water, but no change in dulcit, adonit, inulin, or 
inosit. 
::LI. 2 was a motile gram- negative bacillus 
which was indol positive. Vosges and Prdskauer 
negative did not liquefy gelatin, and produced acid 
and clot in litmus milk. It produced acid and gas 
in lactose peptone water, but no change in saechasrse, 
dulcit, inulin ádonit or inosit. 
ELI. 1, was therefore No. 106 or 107 
group IV. McConkey, while XLI. 2. was No. 4 group I. 
IcConkey 
NON- L.'',CTOSE- FEPNTING BACILLI. 
None were isolated from the primary plate 
Two called XLI. 10 and 11 were isolated from the 
Plates made from the old broth emulsion. 
After repurification these were found to 
differ in one point only. 
They were slightly motile gram -negative 
bacilli which produced indol, were negative to 
Vosges and Proskauer's reaction, liquefied gelatin 
and/ 
343. 
and produced a very strong fermentation of milk 
with an alkaline reaction in the whey. They pro- 
duced acid and gas in glucose but no change in 
lactose, mannit, dulcit and salicin. 
XLI. 10 produced no change in saccharose 
peptone water, while XLI. 11 produced acid and gas. 
Growth in the saccharose tube was re- 
peated twice, and in all the tubes once, and their 
reactions were found, to be stab.lo. 
Two od. of a 24 hour's broth culture 
of XLI. 11 introduced intra- peritonèally to a guinea 
pig produced no effect. 
Agglutination experiments were carried 
out. 
BACILLI OF Ttll:, AC ID-TOLERANT s30U P . 
None were isolated, 
COCCAL FORMS. 
Two strains -LI, 14 and 17 were pe-.rticu- 
larly studied, both being isolated from Plate C. 
XLI, 14 was found to be identical with the usual 
type of enterococcus while XLI. 17 was the oval gram - 
Positive coccus or coccob cillus fully described 
under/ 
4'4: 
under X KXVIII . 11 and 17. 
SPOREBEARE RS. 
None were isolated. 
From Plate C. in this case a peculiar 
type of gram -negative bacillus was isolated which 
has been met with in 2 other cases, both of these 
being normal. 
XLI. 15. 
MORPHOLOGY. (Glucose agar stab 7 days old.) 
Gram -negative bacilli rather large, almost 
all with an unstained portion at the end resembling 
a snore. 
(Glucose broth 4 days old.) Large long 
gram -negative bacilli many spindle shaped, practi- 
cally all apparently spore -bearing. 
(Ordinary agar slope anaerobic.) Small 
gram- ne ~ative bacilli coliform, none showing spores 
or spindle shape. 
This bacillus was isolated from Plate C. 
and had therefore resisted a heat of 80° c, for 10 
minutes before isolation. After isolation, however, 
it was killed by pasteurisation. 
Tested¡ 
345, 
Tested on a large number of media it was 
found to resemble the ordinary inte -tinal B.coli in 
growth characteristics. 
1as not tested in sugars. 
GENERAL 3_{.SUL1'S. 
Gram- positive bacilli of the acid -tolerant 
ype were very scanty. 
Gram- negative bacilli of the coli type 
were extremely numerous and were found to be almost 
all lactose fermenters. 
Non- lactose- fermenters were only isolated 
by the use of the old broth emulsion and were of an 
un- named type. 
Coccal forms were numerous and those 
isolated were the enterococcus and the oval gram - 
positive coccus. 
Spore -bearers were absent. 
SP ±,CI?EN XLII. 
I.A. aged 1 year 1 month. 
Female. 
Charteris Ward, Sick Children's Hospital. 
Examined November 19th,1912. 
STATE. 
Suffering from acute diarrhoea. 
METHOD OF FEEDING. 
Was breast -fed till 5 weeks ago. Since then 
has been getting cow's milk. 
HISTORY. 
Patient developed lobar pneumonia a fortnightaD 
for which she was admitted to the ward. Had 
no diarrhoea up to that time. 
Yesterday she developed acute diarrhoea, 
contracted in the ward. The cases from which 
specimens XLI. XLIII. and XLIV. were obtained 
are also at present in the ward. 
AFTER HISTORY. 
Patient died on November 23rd, having suffered 
from severe ileo- colitis. 
MOTION. 
Obtained November 19th, was a stringy brownish 
motion containing red blood and mucus. 
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THE BAC'2LRIOLOGICAL EXAMIN.ATION. 
GRAMI STAINED FILhIS. 
i. Gram -positive Bacilli: - 
Are extremely scanty; about half a dozen 
small and slender bacilli are to be seen, 
one rather large and plump bacillus. 
ii. Gram -negative Bacilli and Coccobacilli: - 
Are very numerous. Vary considerably in 
morphology, some being very small and delicate 
bacilli, others larger and plumper. 
iii. Coccal Forms: - 
Are also very numerous. They are mainly 
gram- positive cocci occurring in diplos and 
short chains. Some of the larger oval isolated 
cocci are also -present. 
iv. Spore- bearers: - 
A very small number of gram -positive bacilli 
bearing spores are to be seen. 
McCONT7Y PLATES. 
2 days' old showed lactose- fermenting and 
non -lactose -fermenting colonies. 
over/ 
The latter formed 
over 5 per cent of the total. 
PRIMARY ANAEROBIC M DIA. 
Tube A. 4 days` old showed cloudiness with 
deposit, and contained chiefly gram- positive cocci. 
These were of moderate size, oval, and occurred in 
diplos and short chains. Gram- negative bacilli in 
fair numbers. Gram -positive bacilli - a very few. 
Tube B. showed cloudiness with deposit, 
and contained some very small slender degenerate - 
looking bacilli, taking the stain badly. 
Tube C. showed cloudiness and deposit. 
The film showed gram -positive cocci as streptos and 
diplos. A few gram -negative bacilli also. 
Tube D. showed clotting with abundant 
whey formation. The whey gram- stained showed rather 
small gram- positive diplococci. 
SECONDARY ANAEROBIC MEDIA. 
Plate A. 9 days` old, showed colonies 
varying in size from coli type to minute. From the 
smaller colonies B.acidophilus was obtained. 
Plate B. showed no growth. 
Plate C. showed some small colonies, from 




Plate D. showed rather dense small colonies 
and from these rather large gram- positive diplococci! 
were obtained. 
LACTOSE -EEiRL ITTII G BACILLI. 
2 strains studied XLII. 1 and 2, which 
were identical in their reactions. 
They were motile gram- negative bacilli, 
indol positive, Vosges and Proskauer negative, did 
not liquefy gelatin and produced acid and clot in 
litmus milk. They produced acid and gas in lactose 
peptone water but no change in saccharose, dulcit, 
adonit, inulin or inosit. 
They were therefore B.Grúnthal (No.4 
McConkey). 
A guineapig inoculated intra-peritoneally 
with 2cc. of a 24 hours' )roth culture of XLII. 1, 
showed no sign of illness. 
On repeating the reactions of XLII. i and 
2, some months later these were found to have 
changed. This is discussed elsewhere in the thesis.! 
NON- LACTOSE-P Fd ITTING BACILLI. 
One/ 
One colony XLII. 5, was studied. 
It was a mcti_le gram- negative bacillus, 
which was indol positive, Vosges and Proskauer 
negative, did not liquefy gelatin and produced an 
alkaline reaction in litmus milk. 
It produced acid and gas in glucose peptone 
water, but no c',, . e in lactose, mannit, dulcit, 
saccharose and salicin. 
It was .therefore Morgan's 1 o.l. Bacillus. 
It was tested as to its agglutinability by serum 
XIIII. 6, with negative results. 
2cc. of a 24 hours' broth culture intro- 
duced intra- peritoneally to a guineapig,produced 
death within 3 days. 
BACILLI 07 THE ACID- TOLTRAIÌT GROUP. 
Three strains studied, XLII. 11, 12, and 
13. These were all isolated from Plate A. 
MORPHOLOGICALLY, these were similar. They were all 
rather plump gram- positive bacilli, stouter than 
bacilli of the acid -tolerant group usually are. 
Varied somewhat in length, but were otherwise uni- 
form in appearance. In old cultures involution 
forms were produced. All grew under :.,,.orobic 
conditions on agar slope. 
ON/ 
ON GLUCOSE AGAR PLATE ,they were all smooth -edged 
colonies. 
GLUCOSE _ S AB . 
XLII. 11 grew as a very heavy growth with 
leafy out- ?:rowths. 
XT,II, 12 grew as feathery isolated cólonies 
XLII. 13 grew as a rather delicate growth 
all down. 
GLATIN STAB. 
No growth from any. 
POTATO. 
White shining growth. 
GLUCOSE BROTH + .4 PER CENT ACETIC ACID. 
Cloudiness and deposit. 
ORDINARY BROTH. 
Very poor growth. 
No action was produced by XLII. 11 on 
sugars in peptone water after a week's incubation. 




XLII. 11, XLII. 12. 
3 days 14 days 3 days days 
LACTOSE. A t , A. A, 
SAC "H_"_:- 2' S.2, 
DULCIT. 





A. A. A. 
=HIT. `. 
yLICITd. A. A. 
I;i.FiLTO úE . A, 
IN LITMUS MILK. 
XLII. 11 produced no change in 3 days, but 
acid without clot in a fortnight. 
LII. 12 produced acid and clot in 3 days. 
COCCAL FORMS. 
A diplococcus XIII, 15, isolated from 
Plate D. was like the enterococcus morphologically, 
but considerably larger. 
In culture, its growth characteristics 




None were isolated from Plates C or D. 
GENERAL RESULTS. 
Gram -positive bacilli of the acid -tolerant 
group were very scant, in'the original films. 
Gram -negative bacilli were numerous. 
Non- lactose -fermenting bacilli formed about 
5 per cent of the colonies on the McConkey plates. 
The strain studied was Morgan` s No. I. Bacillus. 
Coccal Forms were very numerous, some occurring in 
chains. 
Spore- bearers were present in very small 
numbers. 
SPECIMEN XLIII. (From same CASE as XXXI.) 
M.L. aged 8 months. 
Female. 
Charteris Ward Royal Hospital for Sick Children. 
Examined November 19, 1912. 
STATE. 
Acute diarrhoea, with blood and mucus in stool. 
METHOD of FEEDING. 
See under Specimen XXXI. On albumen water 
at present. 
HISTORY. 
Patient seemed to be doing well and had no 
gastro- intestinal disorder till 3 days ago, when 
severe diarrhoea started. Has been having 6 or 7 
motions a day, some with blood and mucus present. 
There are 3 other cases at present in the'wa.rd, 
suffering from severe ileo- colitis, from whom spe- 
cimens XLI., XLII., and XLIV. have been obtained. 
(M.M. from whom specimen XXIX., XXXIX., and XLV. 
have been obtained, was also in the ward at the 
same time). 
MOTION. 





GRAM STAINED FIELDS. 
i. Gram -positive Bacilli. 
None are present in the films. Compare 
this with specimen XXXI. in which they formed a 
considerable proportion of the organisms present. 
i.i. Gram- negative Bacilli and Cocco- bacilli. 
These are present in almost pure culture. 
They are rather plump bacilli, some of fair length. 
Coccal Forms. 
Only one variety is present and that in 
small numbers. It is a rather plump gram- positive 
coccus in short cllaine. 
iv. Sporebearers. 
Absent. 
In the films there are also very large num- 
bers of uninucleated cells, probably epithelial. 
iii. 
McCONKEY PLATES. 
After 2 days incubation show lactose fer- 
menting colonies and also numerous non-lactose fermen-L 
ters. The latter amount to over 20 ó of the total. 
PRIMARY/ 
356. 
PRIMARY ANAEROBIC MEDIA 
Tube A. after 3 days' incubation, showed 
cloudiness and deposit, gram stained showed small, 
slender, gram- positive bacilli of acidophilus type, 
some gram- negative coliform bacilli, and a few gram 
positive diplococci. 
Tube B. showed slight cloudiness with de- 
posit. Gram -stained some rather coarse gram -positive 
cocci and diplococci were seen. 
Tube C. showed no growth. 
Tube D. showed stotmy fermentation with much 
whey formation. 2 cc. of the whey introduced sub- 
cutaneously to a guineapig, produced superficial ul- 
ceration, but no other effect. 
This whey gram-stained showed some small 
gram- positive diplococci. 
SECONDARY ANAEROBIC MEDIA. 
Plate A. 9 days oi(d showed colonies of coli 
type and numerous very small and minute colonies. 
Plate B. showed very small colonies of two 
varieties, one very delicate, the other denser. Both 
have irregular edges. 
XLIII. 11, was isolated from the former 
type, XLIII. 12 from the latter). 
LACTOSE/ 
 
LACTOSE -FERMENTING BACILLI. 
Two lactose -fermenting colonies XLIII.1 
2 selected for study. 
They were found to be identical in their 
reactions. They were non- motile gram -negative bacil 
li, which were indol -positive, Vosges and Proskauer 
negative, and produced acid and clot in litmus milk. 
They produced acid and gas in lactóse and dulcit, but 
no change in saccharose, adonit, inulin and irlosit. 
They did not liquefy gelatin. Belonged, therefore, 
to Croup II. McConkey. 
NON- LACTOSE -FERMENTING BACILLI. 
Two colonies were selected for study. They 
were found to he identical in their. reactions. 
They were motile gram- negative bacilli, 
which produced indol, did not liquefy gelatin, and 
produced an alkaline reaction in litmus milk. They 
produced acid and gas in glucose peptone water, no 
change in lactose, mannit, dulcit, saccharose, and 
salicin. 
They had thus all the cultural character- 
istics of Morgan's No.1 Bacillus. 
A rabbit was immunised with repeated doses 
of/ 
35$. 
of 1raccines of XLIII.6, and the serum was found to 
agglutinate 2 Strains from other cases as highly as 
it did the homologous straill, but failed to aggluti- 
nate some others. 
2 cc. of a 24 hours' broth culture of. XLIII 
4, introduced intraperitoneaily to a guineapig, pro- 
duced death. within 24 hours. 
5 mice were inoculated subcutaneously with 
doses of XLIII. 6, varying from 1 /150th to 1/20th 
of a 24 hours' agar slope culture, with no apparent 
effect. 
i Mouse fed for 5 days on bread soaked in 
broth cultures of XLIII. 6, - showed signs of ill- 
ness, but did not die till 3 weeks later, and the 
organism was not recovered from the heart blood. 
BACILLI of the ACID -TOLERANT GROUP. 
Two strains were isolated and studied. 
XLIII. 8 amd il. XLIII. 8, was isolated from Plate 
A.,XLIII.11 from Plate B. 
Both were moderately slender, grain- positive 
bacilli, both resisted the addition of .4ó of acetic 
acid to glucose broth. In glucose agar stab both 
grew up to the surface, and in glucose broth produced 
cloudiness and deposit. 
XLIII./ 
:35y. 
XLIII. 11, colonies on glucose agar plate 
were of the very irregular variety. 
Were thus acid -tolerant bacilli of the 
acidophilus type. 
COCCAL FORMS. 
XLIII. 12, isolated from Plate B. turned 
out to be the enterococcus of the usual type. In 
fluid media some chains of fair length were produced. 
It will be observed that in this case it resisted 
the addition of 4jó of acetic acid to the lauco se 
broth. 
XLIII. 14 and 15 - isolated from Plate D. 
were the oval gram- positive cocco- bacillus of which 
a more full description is given under XXXVIII. 11. 
This egg - shaped coccus was in this case also,. heat - 
resistant, before isolation. Pasteurisation at 80'c 





Happily in this case, one is able to corn- 
pare/ 
compare this specimen of a diarrhoea stool directly 
with specimen XXXI. obtained from the same case be- 
fore diarrhoea started. The striking difference is 
that bacilli of the acid -tolerant type had complete- 
ly disappeared from the field, though 2 strains 
were isolated. That gram- negative bacilli were 
pre ?nt in almost pure culture, and that Morgan's No. 
1 3acilîus formed a large proportion of. these. That 
coarse gram- positive strepto -cocci were also present 
in the field, those isolated being of the enterococc -i 





R.M. aged 5 months. 
Male. 
Charteris Ward, Sick Children's Hospital. 
Examined November 24th, 1912. 
Suffering from acute diarrhoea, 
it -y n,, - T,n Lü TiIÛD Or :.LING . 
Was a bottle -fed child, cow's milk and water. 
HISTORY. 
Patient was admitted to the Ward on Nov. 13th. 
On November 19th he started a very severe attack 
of diarrhoea, and has been having 6 or 7 motions 
in the 24 hours. No blood has been seen. 
A TI R IHISTORY. 
Patient died on November 25th, the day after 
the examination of the specimen. 
MOTION. 
Very slimy greenish motion containing :ucus, 
but no blood.. 
THE BACTERIOLOGICAL EXAMINATICN. 
GRAM S ?AIED FIELDS. 
36 , 
i. Gram- positive Bacilli: - 
Are practically absent. Only one or two 
are to be found after some search. These are 
of the usual acidophiles type. 
ii. Gram -negative Bacilli and Coccobacilli: - 
Are very numerous, and are coliform. 
Coccal Forms: - 
These are present in considerable numbers, 
many as diplos, a few in chains. They vary in 
size some being coarse, others smaller and more 
delicate. Practically all are gram -positive. 
iv. Spore- bearers: - 
Are absent. 
ITc C ONKFia PLATES. 
Plates showed lactose -fermenting colonies 
and also non -lactose- fermenters, the latter forming 
about 5 per cent of the total. 
PRIMARY ANAEROBIC IL LIA. 
Tube A. 8 days' old showed deposit and 
cloudiness, and contained gram -negative bacilli and 
coccobacilli, rather plump. No gram- positive 
organisms were found in the film. 
Tube/ 
763. 
Tube B. showed some deposit, no cloudiness. 
No organisms were found in the film. 
Tube C. showed very slight deposit with 
no cloudiness. No organisms were found in the film. 
Tube D. showed clotting. The whey, gram - 
stained, showed some degenerate -looking, rather large 
gram -negative bacilli. 
SECOND = ANAEROBIC MEDIA. 
Plate A. six days' old, showed only a few 
colonies, of moderate size. From these were obtained 
gram -negative bacilli of the type XLI. 15, oval gram 
positive cocco- bacilli, and the enterococcus. 
Plate B. showed a very few small colonies. 
From these also were obtained the large gram -negative 
bacilli of type XLI. 15. 
Plate C. showed no growth. 
Plate D. showed small and minute colonies. 
From these all were obtained gram -negative bacilli of 
type XLI. 15. 
LACTOS ;- FERïtil_.NTING BACILLI. 
One colony XTTIV. 6, selected for study. 
This was a motile gram- negative bacillus, 
indol- positive, which did not liquefy gelatin, gave 
a/ 
364. 
a negative Vosges and Proskauer reaction, and pro - 
duced acid and clot in litmus milk. 
It produced acid and gas in lactose and 
dulcit peptone water, but no change in saccharose, 
adonit inulin or inosit. 
It was therefore B.coli Communie, ( No. 34 
McConkey) 
NON -LACTOSE- FERIÍENTING BACILLI. 
Two studied,called XLIV. 1 and 4. 
These were non -motile gram- negative bacilli 
which did not liquefy gelatin and produced an 
alkaline reaction in litmus milk. XT,IV. 1, gave 
a negative. 
They produced acid in glucose and mannit 
peptone water, but no change in lactose, dulcit, 
saccharose, salicin, inulin, or raffinose. 
Morphologically they bore no resemblance 
to the large gram- negative bacillus isolated from the 
anaerobic plates, being small and delicate bacilli 
and coccobacilli. 
They were thus Dysentery Bacillus Type "Y" 
of Hiss and Russell. 
A rabbit was immi nised with killed culture 




2 cc. of a 24 hours' broth culture of 
XLIV. 1, introduced intraperitoneally to a guinea - 
pig produced no immediate result. The guineapig 
died 17 days later. The organism was not recovered 
from the heart blood. 
BACILLI OF THE ACID -TOLERANT GROUP. 
None were isolated in this case. 
COCCAL FORMS. 
Two forms were isolated from Plates A. 
One was the enterococcus. 
The other was the large gram -positive egg - 
shaped coccus. 
SPORE-BEARERS. 
None were seen in films or isolated. 
The other organism isolated was the large 
gram -negative bacillus with unstained portion at the 
end like a spore (See XLI. 15). It will be noted 
that this was obtained both from acid medium and from 
pasteurised culture, before isolation from the faeces. 
GENERAL/ 
GENERAL RESULTS. 
Gram -positive bacilli of the acid -tolerant group 
were extremely scanty. 
Gram -negative bacilli were very numerous. 
The lactose- fermenting bacillus studied 
was B.coli Communis. 
Non -lactose- fermenting bacilli were present 
on the McConkey Plates forming about 5 per cent of 
total colonies. 
Those isolated were culturally Dysentery 
Bacilli; agglutination experiments are being carried. 
Coccal forms, some in chains, were numerous. 
Sporebearers were absent. 
367 . 
SPECIMEN XLV. (from same case as SPECIMENS XXIX. 
and XXXIX.) 
PSI. M. aged 6 months. 
Female. 
Charteris Ward, Royal Hospital for Sick Children. 
Examined January 6th, 1913. 
STATE. 
Now quite healthy and strong. 
METHOD of FEEDING. 
Milk and water now. 
HISTORY SINCE LAST EXAMINATION. 
Patient had another very severe attack of diarr- 
hoea during November and December, but is now much 
improved, has put on weight and is being sent home. 
MOTION. 
Fairly solid, pale rather fatty motion. 
BACTERIOLOGICAL EXAMINATION. 
GRAM -STAINED FIELDS. 
i. Gram positive Bacilli. 
These are dominant in the fields and are 
of the acid- tolerant type, being mainly moderately 
slender, slightly curved bacilli. 
ii. Gram- negative Bacilli and Coccobacilli. 
These are scanty and this is the great dif- 
ference between fields of this specimen on the 
one 
one hand and those of XXIX, and to a l_essor ex- 
tent of XXXIX on the other. 
].ii. Coccal Forms. 
These are numerous in this case and varied. 
Some are slender diplococci, others rather plump, 
some of fair size. Are almost all gram- positive. 
iv. Spore Bearers are absent. 
Compared with XXIX the chief difference is 
a great diminution of the gram- negative bacilli. 
McCONKEY PLATES. 
Showed after. 2 days incubation a small 
number of non- lactose -fermentera in addition to nu- 
merous lactose-fermenting colonies of the ordinary 
type. The non -lactose- f.ermenters formed about 2 -3ú 
of the total colonies. 
PRIMARY ANAEROBIC MEDIA. 
Tube A. 4 days old showed masked cloudi- 
ness and deposit. Gram- stained showed mainly coccal 
forms, most as diplos hut short chains and also 
clusters were fairly numerous. Gram -negative bacil- 
li were also present in moderate numbers. No gram - 
positive bacilli seen. 
Tube/ 
369. 
Tube B. showed no cloudiness and a very 
slight deposit after 4 days growth. Gram stained no 
organisms were found in film. 
Tube C. showed slight cloudiness with de- 
posit. Gram stained mowed conform gram -negative 
bacilli, . rather plump along with some coarse gram 
positive streptococci. 
Tube D. showed no clotting. No organisms. 
found. 
SECONDARY ANAEROBIC MEDIA. 
Not used in this case. 
LACTOSE-FERMENTING-BACILLI. 
Two colonies were selected for study. 
XLV. 3 and 4. 
They were found to he identical in their 
reactions. They were motile gram negative bacilli 
which produced indol and were negative to Vosges and 
Proskauers test. Neither liquefied gelatin and both 
produced acid and clot in litmus milk. They producif 
ed acid and gas in Lactose and saccharose peptone 
water, no change in dulcit, adonit, ínulin or inosit; 
Belonged/ 
370. 
Belonged, therefore, to group IV. McConkey 
NON- LACTOSE -FERMENTING BACILLI. 
Two colonies were selected for study XLV. 
1 and 2. Both were replated before using. 
XLV., 1, was found to ferment lactose in 
fluid medium, I though somewhat feebly and slowly, 
and was discarded. 
XLV.2, was a non -motile gram- negative 
bacillus, which produced a slightly alkaline reac- 
tion in litmus milk in a fortnight, did not produce 
ind.ol, nor liquefy gelatin. It produced acid but no 
gas in glucose and and change in lactose 
dulcit, saccharose and salicin.. 
Corresponded culturally, therefore, to 
B.Dysenteriae "Y" of "Hiss and Russell ". 
1 cc. of a 24 hours broth culture introdu' 
ced intraperitoneally to a guineapig produced death 
within 24 hours. 
GENERAL RESULTS. 
i 
Judging by the films the main difference 
between this specimen and XXIX. and also XXXIX. was!, 
an increase in the gram- positive bacilli of the 
acid/ 
Y71, 
acid- tolerant type, and a decrease of the gram nega - 
tive bacilli. 
The decrease in lactose -fermentera noticed 
in Specimen XXXIX. was also noticeable in this speci- 
men. It will be further observed that the lactose - 
fermenting- bacilli studied in this specimen were of 
a different type from those studied in Specimen XXIX. 
Further non -lactose -fermenters were still 
present in this case, though these were less numerous 
relatively to the lactose- fermenters than in XXXIX, 
and consequently absolutely still less numerous. The 
one studied was of the Dysentery group, compared with 
Morgan's No.1 type, isolated from XXXIX. and XXIX. 
"octal forms were still numerous. 
Spore bearers as before - absent. 
372. 
SPECIMEN XLVI. 
T.B. aged 1 year. 4 months. 




METHOD OF FEEDING. 
Was a bottle -fed child.. Lately more solid 
food. 
HISTORY. 
Has always had a tendency to diarrhoea. Never 
very bad till lately when it has become very 
acute. For the last month has had several 
motions a day and for the last fer days there 
has been red blood in the motions. 
Had whooping cough lately. 
Had an ischiorectal airiness which was opened 
on December 30th. 
MOTION. 
Obtained January 6th, 1913, contains red blood 
and mucus. (Patient died on January 9th.) 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM/ 
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GRAM STAINED FILMS. 
i. Gram -positive Bacilli: - 
Gram-- positive bacilli are present in very 
small numbers. They are of the usual moder- 
ately slender, acidophilus type. 
ii., Gram - negative bacilli and cocco bacil"+_i : - 
These are present in extremely large 
numbers and are of the usual conform type. 
Coccal Forms: - 
These are also present in large numbers, 
though greatly out -numbered by the gram -nega- 
tive bacilli. 
iv. Spore bearers: - 
Are absent. 
There are present in the films numerous 
red blood corpuscles, epithelial cells and pus 
cells. 
McCONKEY PLATES. 
Showed after two days incubation lactose 
fermenting colonies of the ordinary type along with. 
numerous non -lactose -fermentera. The latter form 
about ten per cent of the total colonies. 
PRIMARY/ 
374.. 
PRIM PRY ANAEROBIC MEDIA. 
Tube A. four days old showed cloudiness 
with deposit. The film contained diplococ'ìI of 
the enterococcus typé and some gram- negative coli- 
form bacilli. No gram. -- positive bacilli were 
present. 
Tube B. showed no growth ard no organisms 
were found in the film. 
Tube C. showed slight cloudiness with de- 
posit. The film contained gram- positive entero- 
cocci, and sorde gram- negative coliform bacilli. 
Tube D. showed some clotting. The whey 
pram -stained contained some gram- positive diplo- 
cocci of the enterococcus type. 
SECONiDARY ANAEROBIC MEDIA. 
None were made in this case. 
LACTOSE -FERMENTING BACILLI. 
TrO colonies were selected re-purified 
and tested. 
XLVI. 3, was a non-motile gram- negative 
bacillus, indol- positive, Vosges and Proskauer 
negative, which did not liquefy gelatin and produced 
acid and clot in litmus milk. It produced acid and 
gas/ 
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gas in lactose and dulcit peptone water, but no 
change in saccharose, adon..it , inulin or inosit . 
. XLVI. 4, was a doubtfully motile gram - 
negative bacillus which was Indol negative, Vosges 
and Proskauer positive, did not liquefy gelatin and 
produced acid and clot in litmus milk. It pro- 
duced acid and gas in lactose and saccharose, no 
change in dulcit, adonit, inulin or inosit. 
NON -LACTOSE -FERMENTING BACILLI. 
Tvro colonies were selected for study. 
XLVI. i and 2. 
These were non -motile gram- negative Bacilli 
which were indol- positive, Vosges and Proskauer 
negative, did not liquefy gelatine and produced an 
alkaline reaction in litmus milk after a prelimin- 
ary acidity. They produced acid and gas in glucose 
and. mannit but no change in lactose, dulcit, sacc- 
harose and salicin. 
They had thus all the cultural charter- 
istics of the dysentery bacillus type "Y" of Hiss 
and Russell. 
Their agglutination reactions for final 
confirmation of their identity are not yet complet- 
ed and will be included in another part of the 
thesis/ 
376. 
thesis. 1 cc. of a twenty -four hours'broth cul- 
ture of XLVI. 1, introduced intra- peritoneally to 
a guinea -pii; produced death within twenty -four hours. 
BACILLI OP THE AOIE- TOLERANT GROUP. 
None were isolated. 
CCCCAL FORMS. 
Tro strains were isolated called. XLVI. 5 





Gram -positive bacilli of the acid-toler- 
ant group were extremely scanty in the films. 
Gram -negative bacilli were present in 
very large numbers and a large proportion of these 
were non-lactose-fermenting bacilli. These strains 
of the l at.ter which were studied were of the dysent- 
ery group. 
Coccal forms were numerous and an unusual 
number were present in films in chains. 
Spore -bearers were absent. 
3 77. 
SPECIMEN X7,VII. 
D.D. aged ? months. 
Cherteris Ward, Royal Hospital for Sick 
Children. 
Examined Jan.6t1-i 1913. 
STATE. 
Suffers from pyloric spasm. 
METHOD OF FEEDING. 
Breast Fed for 2 days. Since then milk and water. 
HISTORY. 
Has had a good deal of vomiting since birth, but 
has had no diarrhoea to speak of. Bowels as a 
rule rather constipated. 
MOTION. 
Pale rather fatty looking stool. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FILMS. 
i. Gram positive bacilli:- 
Gram positive bacilli of the lcido- 
philus type constitute the dominant variety 
present 
'378. 
present. These are straight or slightly curved 
bacilli moderately slender, taking the stain 
well. No punctate or bi fid forms seen. 
ii. Gram- negative bacilli and cocco bacilli. 
These are very scanty, those present being of 
soli form type. 
iii.Caccal forms. 
tram- positive cocci are scanty, being mainly of 
large oval type. 
Diplococci of the enterococci are very scanty, 
some larger diplococcí being present in greater 
numbers. 
iv. Spore- bearers. 
Are absent. 
McCONKEY'S BILE SALT LACTOSE NEUTRAL RED AGAR. 
PLATES. 
These after two days incubation showed lactose 
fermenting colonies only. 
PRIMARY ANAEROBIC MEDIA. 
Tube A. After four days anaerobic growth showed 
marked cloudiness and deposit. Gram-stained 
showed 
379. 
showed numerous gram -positive bacilli of 
the acidophilus type; a few coarse oval 
cocci in short chains; a few enterococci 
both gram- positive and gram -negative; a 
very few gram -negative coliforin bacilli. 
Tube B. showed slight cloudiness and deposit. 
Gram- stained, this consisted of moderately 
slender gram- positive bacilli of the usual 
acid -tolerant type. 
Tube C. showed rio growth. 
Tube D. showed slight clotting. No organisms were 
found in films !Toiri the whey. 
LACTOSE FERMENTING BACILLI. 
These lactose fermenting colonies were 
selected fcr study, named XLVII.l, 2 and 3. XLVII.I 
was a non - motile gram- negative bacillus which pro- 
duced iridol, did not lic Iuery gelatin, produced acid 
and clot in litmus milk and acid and gas in. lactose 
dulcit, glucose, maririt and saliciri; rio change in 
saccharose peptone water. 
?cc. of a twenty four hours' broth culture 
introduced iriterperitoneally to a guinea pig pro- 
duced death within eighteen hours. 
Organisms/ 
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Organisms XLVII. 2 and 3 were Pound to be 
identical in all reactions. They were non - motile 
grand- negative bacilli which produced indol, were 
negative to lrospes and Proakauer's test and did not 
liquefy gelatin in two and a hale months. Both pro-, 
duced acid and clot in litmus milk and acid and gas 
in laetose.saccharose and dulcit with no change in 
adorait, insulin and iriosit. 
NON- LACTOSE FERMENTING BACILLI. 
None were present on the McConkey plates. 
BACILLI OF THE ACID -TOLERANT GROUP. 
No bacilli of the acid- tolerant group 





Grana- positive bacilli or the acid -tolerant 
type were the dominant variety in this case. 
Lactose Fermenting Bacilli formed only a 
small part of the flora. No non -lactose fermenting 
bacilli were found. Coccal forms also formed only 
a small part or the flora. Spore -bearers were ah- 
sent. 
381. 
SPECIMEN XLVI II . 
S. aged 1 year 9 months. 
Charteris Ward, Royal Hospital for Sick Children. en
Examined January 6th 1913. 
STATE. 
Bronchitis. Healthy gastrc- intestinally. 
METHOD OF FEEDING. 
On breast till 11 months, now gets mixed diet. 
HISTORY. 
Was admitted on December 14th for his lung 
condition which is doing well. Has never had 
diarrhoea. 
AFTER HISTORY. 
Kept free from diarrhoea during his stay in the 
ward, which was up till January 17th. 
MOTION. 
Yellowish fairly solid motion. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FILMS. 
i. Gram -positive bacilli: - 
These are present in considerable 
numbers. Most of these are of the usual moder- 
ately/ 
382. 
moderately slender acidOphilus type but there are 
also larger and plumper bac: :i.11i in fair numbers. 
ii. Gram -negative bacilli and coceo bacilli. 
These also are present in considerable 
numbers, and ara of varied cola -form type. 
Caecal Forms. 
These are fairly numerous, some are of 
the enterococcus type; many of the larger egg - 
shaped variety. 
iv. Spore- bearers. 
A fair number of gram -positive and 
gram -negative spore- bearing bacilli morphologic- 
ally resembling B .enteritidis sporogenes or 
Raerogenes capsulatus are present. 
MCC ONKEY PLATE 
Shcwed a large number of lactose fer- 
menting colonies with in addition a small number 
of non -lactose -fermenting colonies. 
PRIMARY ANAEROBIC MEDIA. 
TUBE A. four days old showed mar_ked 
cloudiness and deposit. Gram- stained showed 
almost/ 
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almost pure culture of lanceolate gram- positive 
diplococci of enterococcus type. A few gram - 
negativo coliform bacilli also present. No gram - 
positive bacilli. 
Tube B. showed no growth. 
Tube C. showed no growth. 
Tube D. showed stormy fermentation with 
a considerable amount of whey formation but no 
organisms could be found in the film. 
LACTOSE FERMENTING BACILLI. 
Two lactose fermenting colonies XLVIII 
3 and 4 were selected for further study. These 
were found to be identical in their reactions. 
Both were motile. 
Gram- negative bacilli which produced 
indol, did not liquify gelatine, were negative to 
Vosges and Proskauer's test and produced acid and 
clot in litmus milk. Both produced acid and gas 
in lactose, saccharose and dulcit but no change 
in adonit. inulin or inosit. 
NON -LACTOSE FERMENTING BACILLI. 
Two/ 
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Two colonies were selected for further 
study XLVIII i and. 2. XLVIII. i. was a non - 
motile gram- negative bacillus which produced 
indol; did not liquify gelatine and was negative 
to Vosges and Proskauer's test. It produced 
acid and gas in glucose, mannit and dulcit, but 
no change in lactose, saccharose or salicin. 
In Litmus milk it produced acid but no clot in a 
fortnight. Its agglutination reactions were 
tested with sera of para A.. para B and 
Gaertner with negative results. 
i cc. of a twenty-four hours broth 
culture inoculated interperitoneally into a 




Gram -positive bacilli - of the acetogenes 
type, were at least as numerous as other varieties in 
this specimen. Gram- negative bacilli were also 
numerous. The lactose fermenting organisms isolated 
were found to belong to group 3. MCC onkey.. N on- lactose 
fermenting bacilli were numerous, and the strain 
studied was found to be culturally indistinguishable 
from B. paratyphosis A. but by the serum reactions 
was found to be entirely different. C occal forms 
were inconspicuous, but spore- bearing bacilli of the 




T.T. aged 5 reeKs. 
Charteris Ward, Royal Hospital for Sick. 
Criidren. 
Examined Jan. 6th , 1913. 
STATE. 
Suffering from pyloric stenosis . 
METHOD OF FEEDING. 
Breast -fed for first 3 weeps of life. Since 
then has been on Allenbury. 
HISTORY. 
Vomiting and constipation since birth. 
AFTER HISTORY. 
Pylorus was stretched by Yr. Stíie, a few days 
after date of examination of the specimen. 
Severe diarrhoea started after this and contin- 
ued till death 10 days later. 
MOTION. 
Greenish rather loose stool. 
BACTERIOLOC=ICAL EXAMINATION. 
GRAM STAINED FIELDS. 
i./ 
387. 
i. Gram -positive bacilli: - 
These are present in considerable numbers' 
but are out -numbered by the gram- negative 
bacilli. They are mainly short, moderately 
slender bacilli of the aci.dophilus type. 
i.i. Gram -negative beeil i and eocco- bacilli: --- 
These are present in large numbers being 
the dominant organism present. They are of 
- .oliform_ type, but vary considerably in size 
and shape. 
ii.i. Coccal Forms: - 
These are not, very nuïnerous . post, are 
oval coceal a fair number are 
rather small diplocoeci of the enterococcus 
type. Nearly all aye gram- positive. The 
larger coceal forms as seen in some of the 
older cases are absent. 
iv. Spore -bearers: - 
No spore -bearers or large bacil?_i present. 
kcCONicEY PLC. T S.. 
These after two days i_netr?t; or_ showed 
lactose- fermenting colonies with a considerable 
number of non -lactose -fermenters. The latter com- 
prised/ 
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comprised more than ten per cent of the total colo- 
nies. 
PRIMARY ANAEROBIC MFDIA. 
Tube A. four days old showed marked 
cloudiness and deposit. Gram -stained showed gram- 
positive coco- bacilli alone and i_n chains. It. , =-:stn 
not easy to determine whether these were cocci. or 
the cocco- bacillary form of the acictophilus . 
Tube B. showed no cloudiness but slight 
deposit. Gram-stained, no organisms nould be 
found in the films. 
Tube n. showed cloudiness and deposit. 
(q-am-stained showed coliforì gram-negative bacilli 
and slender gram- positive bailli of the acid.ophilu.s 
type. No spores. 
Tube D. shorrd no charge. Gram-stained, 
no organisms were found in films. 
SECONDARY ANAEROBIC MEDIA. 
None were made from this case. 
LACTOSE -FERMENTING BACILLI. 
Two lactose -fermenting colonies were 
selected from the McConkey Plates for study, called 
XLIX. 3 and. 4. These were found to be identical in 
their reactions. They were doubtfully motile 
gram/ 
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gram -negative bacilli which produced indol reIe 
negative to Vosges and Proskauer's test and did not 
liquefy gelatin. They produced acid and clot in 
litmus milk, amxt acid and gas In lactose, saccharose', 
and dulcit peptone water, but no change in adonit , 
inui in or inosit. 
WON- LACTOSE- FERMENTING BAiCILLI. 
Tho non -lactose fermenting colonies were 
selected for further study from McConkey Plates 
called XLIX. 1 and 2. Roth were gram-negative 
bacil'!i which slid not liciuefy gelatin, produced indo 
and were negative to Vosges and Pr.oskauer's test. 
XLIX. was non - motile, produced acid and gas in 
glucose, mannit and dulcit. No change i=n lactose, 
saccharose or salicin. In litmus milk it produced 
an acid reaction in a fortnight, but no clot. 
XLIX. 2, produced acid and gas. in glucose, manni t , 
dulcit and saccharose peptone water, no change in 
lactose or salicin. In li trus milk it produced no 
change. 
1 
2 cc. of a twenty -four hours' broth cu?. -- 1 
ture of XLIX. 1, introduced antra- peritonealiy to 
a guineap ig, produced death within twenty -four hours 
XLIX. 1,/ 
AyO: 
XLIX. 1, was tested against high aggluti- 
nating sera of para A, para R, and Gaertner. with 
negative results. 
GENERAL Rÿ rTTL,m.. 
Grace -negative bacilli were the dominant 
variety in this case though the gram -positive were 
fairly numerous in the original fields . Of the 
lactose -fermenting; bacilli stuctied..both were members 
of group 3, of McConkey's classification. Non- 
lactose-fermenting bacilli were present in large 
numbers, tiro varieties being found, one having the 
cultural characteristics of the bacillus para- 
typhosus A, but the agglutination reactions proved 
it to be a different orc anism. Coccal forms were 
inconspicuous and spore: bearers were absent. 
391. 
SPECIMEN L. 
A.G. aged 10 months. 
Charter.is Ward. Royal Hospital for Sick 
Children. 
Examined Jan. 6th 1913. 
STATE. 
Suffering from rickets. 
METHOD OF FEEDING. 
Was a bottle fed child. lately has bean gett- 
ing porridge etc. 
HISTORY. 
Has never suffered from diarrhoea. 
AFTER HISTORY. 
Had no diarrhoea a Cter the date o taking the 
specimen while in the ward. 
MOTION. 
Rather dark brownish, fairly solid. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FILMS. 
í. Gram- positive bacilli: - 
These are present in large numbers. 
Some are small and slender or the straight acic 
ophilus/ 
acidophilus type, others are a little larger 
and stouter. 
ii. Gram -negative Bacilli & Cocco- bacilli: - 
These are of varying size and are present 
in fairly large numbers though not so numerous 
as the gram -positive. 
iii. Coccal Forms: - 
These are numerous, mainly rather large 
oval cocci, isolated or in pairs; small cocci 
of thé enterococcus type are scanty but small 
oval isolated cocci are numerous. 
iv, Spore -bearers: - 
None seen in films. 
McCONY' S PLATES. 
These show after two days' incubation large 
numbers of lactose -fermenting colonies, amounting to, 
roughly speaking, about 5 per cent of the total. 
PRIMARY ANA. ROBIC MEDIA. 
Tube A. four days' old showed cloudiness 
and deposit. Gram - stained showed rather plump 
gram- negative bacilli, short and squat as the chief 
organisms, fairly numerous, very small slender gram- 
negative bacilli, gram -positive diplococci, lanceo- 
late/ 
late but large in fair numbers ; straight slender 
gram -positive bacilli in fair numbers. 
Tube B. showed slight deposit but no cloudi- 
ness. Gram- stained showed a few rather irregular 
gram-positive bacilli of acid -tolerant type. 
Tube C. showed slight cloudiness. Gram - 
stained, a few gram -positive diplococci were found. 
Tube D. showed stormy fermentation with 
abundant whey formation. The whey, gram- stained, 
showed some short,thick gram -positive bacilli. 
LACTOSE -F_UI NTING BACILLI. 
Two lactose -fermenting bacilli called 
L. 3, and L. 4, were selected from McConkey's plates 
for further study. These were both non -motile, 
gram -negative, indol- producing, milk- souring lactose 
bacilli. Both produced acid and gas in lactose and 
in dulcit peptone water. L. 4, produced acid and 
gas in saccharose, while L. 3, produced no change. 
Neither produced any change in adonit, inulin or 
inosit. 
2cc. of a twenty -four hours' broth culture 
of L. 1, introduced intra -peritoneally to a guinea - 
pit was non -pathogenic. 
L.3,/ 
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L. 3, was B.Schafferi (No. 35 McConkey) 
while L. 4, was B.Neapolitanus (No. 72.) 
NON-LACTOSE-FERMENTING BACILLI. 
L. 1, and 2, were motile gram- negative 
bacilli . which produced indol, did not liquefy gelatin, 
an pro,uced a slightly alkaline reaction in litmus 
milk., They produced acid and gas in glucose 
peptone water, but no change in lactose, dulcit, 
saccharose and salicin. 
They were therefore Morgan's No. I. Bacill- 
us. 
BACILLI OF TT7 ACID-TOLERANT GROUP. 
Good growth of these in tube B. 
GENERAL RESULTS. 
Gram -positive bacilli of the acid- tolerant 
type were present in considerable numbers in this 
case, though the flora was varied. Gram -negative 
bacilli were present in fairly large numbers, and of 
these non -lactose- fermenting bacilli formed about 5 
per cent. Those isolated were Morgan's No.I 
Bacillus. Coccal forms were also fairly numerous 
and 
and were of the enterococcus type and also of the 
lamer oval variety. 
Spore -bearers: were not seen in the original 
films, though judging from tube D. it is possible 
they are present. 
396. 
SPECIMEN LI. 
Child aged 10 days. 
Maternity Hospital. 
Examined February 8th 1913. 
STATE. 
A healthy full -time child. 
METHOD OF FEEDING. 
Breast only. 
MOTION. 
Obtained February 8th 1913, rather green. 
normal consistence and odour. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FIELDS. 
i. 'cram- positive bacilli: - 
Practically all the organisms presen 
are of this variety. They are small and 
slender bacilli, very degenerate looking and 
taking up the stain badly so as to give rise 
to "punctate" forms. All are comparatively 
short, there being no threads; no bifid forms. 
Some 
ßa7. 
Some are swollen in the middle, some 
at ends so as to give the impression of possib- 
ly being spore- bearing. 
ii. Gram -negative bacilli and coccobacilli : - 
Are extremely scanty, several fields 
having to be searched before any can be seen. 
Coccal Forms: - 
None seen in films. 
iv. Spore Bearers: - 
None seen in films. 
McCON_KEY BILE SALT LACTOSE NEUTRAL RED AGAR PLATES. 
These after two days incubation showed 
numerous lactose -fermenting colonies of the usual 
type, and one feebly -lactose- fermenting colony. 
No non -lactose -fermentera present. 
(The plates were inoculated with 10 times 
the usual amount of emulsion.) 
PRIMARY ANAEROBIC MEDIA. 
Tube L. after a weeks anaerobic growth 
showed slight cloudiness with considerable deposit. 
Gram stained this showed gram -positive 
bacilli and gram-negative bacilli in about equal 
numbers./ 
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numbers. The gram- positive bacilli were fairly 
uniform in appearance being rather slender bacilli, 
straight or slightly curved; some side by side, 
some end to end. Host stained equally; some club 
shaped. No punctate forms, no bifid forms, no 
long threads. The gram- negative were mainly of 
coliform type, though some may be forms of the gram - 
positive bacilli, which have lost the power of 
taking up the stain. 
Tube B,, also a week old, showed a clear 
medium with a ccarse granular precipitate at the 
foot. (This is sometimes produced by the action of 
the acid on the medium.) 
Gram stained, no organisms were seen in 
the film. 
Tube C. after 1 week showed no growth. 
Tube D. after one week showed no change, 
SECONDAHY AEROBIC MEDIA 
McConkey Bile Salt Lactose Agar Plate 
was spread from the week old Tube A. with the object- 
of determining the number of living B.coli in this 
tube at that date. 
No/ 
399. 
No growth took place on the plate. 
"ECONDA?.Y ANAEkOBIC T:IEDIA. 
None were used in this. case. 
LACTOSE- F=NTING BACILLI. 
Two lactose -fermenting, and one feebly - 
lactose- fermenting colony, were selected from the 
McConkey Plates for further study. These were 
replated on McConkey Plates after isolation, and 
found to be all genuine lactose fermenters. 
These were found to be almost identical 
in their reactions. 
They were gram -negative bacilli of coli- 
form type, all producing indol and all negative to 
Vosges and Proskauer's reaction. None liquefied 
gelatin, within 6 weeks. All produced acid and 
clot in litmus milk, and acid and g'l.s in lactose 
Peptone water, no ch'inge being produced by any of 
them in saccharose, dulcit, adonit, inulin, or in- 
osit peptone water. The only difference was in 
their motility, LI. 3, being nor -notile, while a 
few bacilli of LIB 1, were slightly motile. 
2 cc. of a 24 hour's broth culture of LI. 
1,1 
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1, introduced intra- peritoneally to a guineapig 
produced death within 24 hours. 
BACILLI 07 THR ACID -TOL7R NT GROUP. 
None were isolated for the purpose of 
further study. 
COCCAL pO;IS 
No coccal forms were present. 
SPORE-BEARING BACILLI. c; . 
None were present. 
GENERAL RESULTS. 
Almost the entire faecal 7lora of this 
case consisted of punctate gram -positive bacilli of 
the acid tolerant type. 
By means of the special media, non- saccha- 
rose- fermenting B.coli were also found to be 
present. 
No coccal forms or spore- bearers were 
seen in films or isolated. 
401. 
SPECIMEN LI I . 
- aged ? days. 
Maternity Hospital. 
Examined February 8th 1913. 
STATE. 
A healthy full -time child. 
METHOD OF FEEDING. 
Breast and Bottle. 
MOTION. 
Normal in appearance. 
THE BACTERIOLOGICAL EX:AMINATION. 
GRAM STAINED FIELDS. 
i. Gram- positive Bacilli: - 
Gram- positive Bacilli are present in fairly 
large numbers but by no means dominate the 
field as in breast-fed cases. They are for 
the most Dart fairly slender, straight, or 
slightly curved bacilli, taking the stain well. 
Some very delicate forms and others slightly 
thicker are to be seen. One or two fairly 
long threads. No punctate forms; no beadlet 
forms and no bifid bacilli are to be seen. 
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ii. Gram- negative bacilli and Cocco- bacilli: - 
These are present in moderate numbers 
being fully as numerous as the gram -positive 
forms. They are of ordinary coliform type. 
iii. Coccal Forms: - 
These constitute the most numerous variety 
present, but vary considerably in their 
morphology. Clusters of small gram- positive 
cocci are numerous. Diplococci are also 
present in large numbers being of two main 
varieties, a small lanceolate of the usual 
enterococcus type and a larger plumper semi - 
form type with flattened adjacent surfaces. 
There are also present rather plump oval isola- 
ted cocci. Practically all these forms are 
gram- positive. 
iv. Spore -bearers: - 
Are absent. 
MCCON EYY` S PLATES. 
These richly inoculated show lactose - 
fermenting colonies only of the ordinary type. No 
non -lactose- fermenting colonies present. 
PRIï;;ARY AIZAJROBIC MEDIA. 
Tube/ 
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Tube A. after a week's growth showed 
marked cloudiness and deposit. Gram -stained showed 
small gram -positive diplococci of enterococco type 
with gram -negative coliform bacilli. 
No gram -positive bacilli present. 
Tube B. showed a fairly large deposit with 
clear su- nernatant medium. Gram- stained showed a 
very few irregular short gram- positive cocco- bacilli. 
Tube C. showed slight cloudiness with a 
slight deposit. Gram -stained showed gram- negative 
bacilli and coccobacilli of coliform type and a 
few small slender ènterococci. 
Tube D. showed clotting and had a sour 
odour. The whey gram - stained showed rather irreg- 
ular gram -positive cocci some as diplos. No 
spore -bearers seen. 
SECONDARY AEROBIC I,ZEDIA. 
A McConkey's plate spread from the week - 
old tube A. remained sterile. 
SECONDARY ANAEROBIC MEDIA. 
No anaerobic plates were made in this case. 
LAC TOSE- EERIENT ITN BACILLI. 
Two lactose- fermenting colonies were 
selected for further study from the McConkey plates. 
These before study were replatec? on McConkey plates. 
In/ 
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In common they were non -motile gram -negative coliform 
bacilli. Both produced indol; both negative to 
Vosges and Proskauer's test; neither liquefied 
gelatin, and both produced acid in Litmus milk. 
Growth on agar slope and in ordinary broth was 
characteristic. Both produced acid and gas in 
lactose and dulcit peptone water. Neither produced 
any change in adonit, inulin or inosit. 
LII. 1, produced no change in saccharose 
peptone water, whereas LII. 2, produced acid and gas. 
2 cc. of a twenty -four hour,' broth culture of 
LIT,, 2, introduced intra- peritoneally to a guinea - 
pig produced death within five days. Its insides 
having been eaten out by other guinea -pigs, no 
cultures from the heart blood could be made. 
No especial study was made of other 
organisms in this case. 
GENERAL RESULTS. 
Gram- positive bacilli of the acid -tolerant 
formed a fair percentage of the organisms seen in 
the films. 
Lactose -fermenting bacilli were also pres- 
ent in moderate humbers and those isolated were 
found/ 
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found to be saccharose -fermenting strains of B.coli. 
No non -lactose- fermenting Bacilli were 
present. 
Coccal forms were numerous, but were not 
closely studied. No strépto -cocci present. 
Spore -bearers absent 
406. 
SPECIMEN L I I I. 
- aged 2 days. 
Maternity Hospital. 
Examined February 8th, 1913. 
STATE. 
Healthy full -time child. 
LL HOD OP FEEDING. 
Breast only. It is possible that the child 
had swallowed no milk before the time of passage 
of the motion. 
MOTION. 
It meconium. 
THE BkCTB'RIOLOGICAL EXAIt-ïINnTION. 
GRAM ST.AINEL FIELDS. 
Show cells and debris but no organisms are to 
be found. 
Two broth tubes were richly inoculated 
and incubated but both remained sterile. 
GENERAL RESULTS. 
The meconium of this 2 days' old child was 
sterile. 
407. 
SPEC IM7N LIV. 
aged 8 days. 
Maternity Hospital. 
Examined February 8th 1913. 
STATE. 
A healthy full time child. 
METHOD OF FEEDING. 
Breast only. 
MOTION. 
Greenish semi -solid. Usual odour. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FIELDS, 
i. Gram -positive bacilli: - 
All the organisms seen fall into this 
group, and are of one type. They are small 
slender delicate bacilli taking the stain badly 
and irregularly; slope also is irregular and 
most are degenerate looking; occur singly, and 
in clusters side by side. No tendency tc 
occur end to end. Are of the type called the 
"punctate/ 
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"punctate form of bifidus." No long thread. 
No bifid forms. 
Gram -negative bacilli and coccobacilli :- 
None seen after much search. 
iii. Coccal forms: - 
None seen in films. 
iv. Snore- bearers:- 
None seen in films. 
McCONKEY BILE SALT LACTOSE AGAR NEUTRAL RED PLATES. 
These, very richly inoculated, showed 
after 2 days growth lactose -fermenting colonies all 
of one type. 
They were colonies with red centre and 
pale periphery, smooth edged, rather moist looking, 
spherical. 
No non- lactose -fermenting colonies were 
present. 
PRIIaARY ANAEROBIC MEDIA. 
Tube A. after 1 weeks growth, showed 
cloudiness with deposit. Gram stained showed gram 
positive bacilli in long threads, some of them 
staining in clots so as rather to resemble straight 
chains 
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chains of streptococci: some degenerate looking 
short gram -positive bacilli. Numerous gram - 
negative bacilli were present, some long, probably 
degenerate forms of the gram -positive but this is 
difficult to make out. 
Tube B. i week old, showed slight cloudi- 
ness with deposit. Gram stained, showed straight 
or slightly curved, fairly slender gram -positive 
bacilli. 
Tube C. no cloudiness or deposit. Gram 
stained, no organisms. 
Tube D. showed marked fermentation, all 
whey, a little curd. The whey gram stained showed 
some straight fairly slender gram -negative bacilli, 
and a very few gram- positive cocci of the entero- 
coccus type. 
No spore- bearers in film. 
SECONDARY AEROBIC L LIA. 
A McConkey Plate from the week old Tube A. 
to determine the number of live B.coli in that tube, 
showed no growth. 
SECONDARY ANAEROBIC PZELIA. 
Plate/ 
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Plate A. showed in a few days a pure 
culture of minute colonies of acid -tolerant type. 
A glucose agar stab inoculated from the 
whey of Tube D. showed no growth. 
LACTOSE- FERLEE-TING COLONIES. 
Two colonies of the type described were 
selected from the McConkey Plates for further 
examination, called LIV. 1, and 2. 
These were replated on McConkey`s medium. 
LIV. 1, showed colonies all of above type. LIV, 
2, showed in addition some small and feebly- lactose- 
fermenting. 
Two colonies were selected from this 
presumably pure plate of LIV. 2, LIV. 2a, a colony 
of the red centred type described previously, LIV. 
2b a colony of the small and feebly-lactose-ferment- 
ing. 
When put through the tests these organisms 
were found to be identical, and the colonies of the 
type of LIV. 2b were therefore, probably the result 
of exhaustion of the medium rather than of a change 




They were non -motile gram -negative coli- 
form bacilli, a very large number occurring as 
diplobacilli. They did not liquefy gelatin nor did 
they produce indol, but gave a positive Vosges and 
Proskauer reaction. The growth on agar slope and 
in ordinary broth w,s of the ordinary coli type. 
They produced acid and clot in litmus milk. 
In lactose, saccharose, adonit, and inosit 
peptone water they produced acid and gas, the amount 
of gas produced being considerably greater than that 
produced by most intestinal B.coli. In dulcit and 
inulin no change was produced except by LIV. 2b, 
which produced a slight acid reaction and a very 
small amount of gas in dulcit peptone water after 
a week's growth. 
These then had all the characteristics of 
the Bacillus Lactis '. erogenes. 
2 cc. of a 24 hours broth culture intro- 
duced intraperitoneally to a guineapig produced 
death within 24 hours. 




Infant. aged ten days. 
Maternity Hospital. 
Examined Feb.8th, 1913. 
STATE. 
A healthy full -time child. 
METHOD OF FEEDING. 
Breast alone. 
MOTION. 
Yellowish motion, slight odour. 
BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FIELDS. 
i. Gram -positive bacilli: - 
Most of the organisms present fall into 
this group. The majority of these are mod- 
erately slender, slightly curved bacilli of 
the common type. There are also fairly 
numerous stouter straight gram- positive bacilli 
present. Some degenerate forms seen. Most 
take the stain well. No long threads and no 
bifid/ 
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bifid forms present; a few punctate forms are 
to be seen. 
ii. Gram- negative bacilli and cocco- bacilli: - 
These are fairly numerous though by no 
means so numerous as the gram- positive. They 
are coliform in type. 
iii. Cocoa' Forms: - 
These also are present in fair numbers and 
are almost all in diplos. Some are of the 
lanceolate enteroeoccus type, others are semi - 
form with flattened adjacent surfaces. Some 
of the latter are very small; all are gram - 
positive. 
iv. Sporebearers: - 
None present. 
MCCONKEY'S PLATES. 
These plates richly inoculated showed after 
two days' incubation, numerous lactose -fermenting 
colonies of the ordinary type. No non- lactose -fer- 
menters were present. 
PRIMARY ANAEROBIC MEDIA. 
Tube A. after one week's incubation showed 
slight/ 
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slight cloudiness of deposit. This gram- stained 
showed mainly gram -negative bacilli and cocco-bac- 
illi along with very scanty gram- positive diplo- 
cocci and a few gram- positive bacilli, most of 
these very small and slender, some a little larger. 
Tube B. also a week old showed very slight 
cloudiness with deposit; gram- stained showed small 
slender, slightly curved gram- positive bacilli. 
There were also some very degenerate- looking gram - 
negatives which had probably been originally gram - 
positive. 
Tube C. showed no growth. 
Tube D. showed some clotting. Gram - 
stained some small gram- positive cocci mainly in 
diplo were to be seen. 
SECONDARY AEROBIC MEDIA. 
A McConkey plate was spread from the 
week -old. Tube A. No growth occurred. 
SECONDARY ANAEROBIC MEDIA. 
None were used on this case. 
LACTOSE -FERMENTING BACILLI. 
Two/ 
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Two lactose -fermenting colonies were selected from 
the McConkey plates for further study. These be- 
fore use were replated on McConkey's media; named 
LV. 1 and 2. Their reactions were found to be 
identical in all respects and are therefore given 
together. 
They were non-motile, gram- negative coli- 
form bacilli; which did not produce indol nor 
liquefy gelatine, and were negative to Vosges and 
Proskauer's test. Both produced acid in litmus 
milk in a few days with clot in a fortnight. 
Both produced acid and gas in lactose and saccharose 
peptone T ̂ *,.t er; no change was produced by either on 
dulcit adonit, inulin or inosit. 
2 cc. of a twenty -four hours' broth 
culture introduced intraperitoneally into a guinea - 
pig produced death within twenty-four hours. 
NON -LACTOSE- FERMENTING BACILLI. 
None were présent on the McConkey Plates. 
ACID-TOLERANT BACILLI AND C OCCAL FORMS. 
No bacilli of the acid -tolerant group nor 
coccal forms were studied in this case. 
SPORE -BEARERS. 
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None were present on the McConkey Plates. 
BACILLI OF THE ACID- TOLE_'?çNT GROUP. 
One strain isolated from the Plate A. was 
studied. Called. LIV. 3. 
SPORE- BE.L2F_JS . 
None were seen in the films. 
COCCAL FORMS. 
None seen in films. A very few of enter- 
ococcus type present in Tube D. None isolated. 
GENERAL RESULTS. 
The films showed the intestinal flora in 
this case to be nearly á pure culture of bacilli of 
the acid- tolerant type. 
The special. media used showed the.Bacillup 
Lactic Aerogenes to be also present. 
Coccal forms were present in extremely 
small numbers and were of the enterococcus type. 
Spore- bearing organisms absent. 
No B.coli found. 
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SPECIMEN LVI. 
aged ? days. 
Maternity Hospital. 
Examined February 8th 1913. 
STATE. 
A healthy full -time child. 
METHOD OF FEEDING. 
Breast only. 
MOTION. 
Normal in appearance, consistence and odour. 
THE BACTERIOLOGICAL EXAMINATION. 
GRAM STAINED FIELDS. 
i . Gram-positive bacilli:- 
Almost all the organisms present are 
gram -positive bacilli, but a considerable 
number of these are plump organisms some of 
them bearing spores, and these are described 
under the heading "Spore- bearers." 
Of the other gram- positive bacilli 
a1/ 
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a fair number are slender, slightly irregular 
bacilli of the acid -tolerant type. These are 
also fairly numerous very long their dege- 
nerate looking threads taking up the stain 
rather badly. 
ii. Gram -negative bacilli and coccobacilli. 
These are present in small numbers. 
Much more numerous than in the usual breast - 
fed stool. 
Coccal forms. 
These are present in moderate 
numbers, being much more numerous than in the 
usual breast -fed stool. Are of two main type 
oval gram- positive cocci or coccobacilli occur 
ring singly, larger than the average entero- 
coccus, and small cocci, many occurring in 
clusters and some as diplos. 
iv. Snore- bearers. 
These are present in large numbers. 
Are plump straight gram -positive bacilli 
resembling the B. aerogenes capsulatus morpho- 
logically. The spores where present are larg9 
and oval, and are in many cases nearly as long 
as/ 
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as the bacillus. 
McCONT <EY BILE SALT LACTOSE AGAR NEUTRAL RED PLATES. 
Were very richly inoculated and showed 
after 2 days incubation numerous lactose -fermenting 
colonies of the ordinary type. 
No non -lactose -fermenters were present. 
PEILARY ANAEROBIC MEDIA. 
Tube A. after 7 days incubation showed 
slight cloudiness with deposit. Gram stained, 
showed mainly gram -negative bacilli and coccobacilli. 
Gram -positive forms were very scanty and 
consisted mainly of diplococci oval in shape with 
very small and slender diplobacilli and some 
slightly large gram -positive bacilli of the acid - 
tolerant type. 
Tube B. after a week's incubation showed 
a slight deposit, but no organisms were found in 
films. 
Tube C. showed slight cloudiness with 
deposit. This stained showed large straight gram - 
negative bacilli, none bearing spores. These were 
probably/ 
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probably forms of the gram -positive spore- bearers 
of the original films which had lost the power of 
taking up the stain. 
Tube D. Milk showed a strong fermenta- 
tion, a large amount of whey being present with a 
very little clot. The whey gram stained showed 
after much search one plump squat gram -positive 
bacillus. 
SECCNDARY AEROBIC MEDIA. 
One McConkey Plate was spread from the 
week -old Tube A. with the object of determining 
the number of living B.coli present, but no growth 
took place. 
SECONDARY ANAEROBIC MEL IA. 
Glucose agar stabs were made from Tubes 
C. and D. No growth took place. 
An anaerobic glucose agar plate was rich 
inoculated from the whey of Tube D. No growth 
took place. 
LACTOSE -FERMENTING BA @ILLI. 
Two lactose fermenting colonies LVI. 1, 
and 2, were selected from the McConkey Plates for 
further/ 
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further study. These were replated on McConkey 
Plates on which both showed colonies of the usual. 
type. 
These were motile gram -negative bacilli, 
and coccobacilli. Both were indol positive, 
Vosges and Proskauer negative. Feither liquefied 
gelatin. in 6 weeks. Both produced acid and clot 
in litmus milk in 1 week, and acid and gas in 
lactose peptone water; no change was produced by 
either on saccharose, adonit, inulin,or inosit. 
They differed only in their action on dulcit peptone 
water, in which LVI. 1, produced acid and gas while 
LVI. 2, did not. 
2 cc. of a 24 hours broth culture of LVI. 
1, introduced intraperitoneally to a guineapig 
failed to produce a fatal result. 
NON -LACTOSE -FERMENTING BACILLI. 
None were present on McConkey Plates. 
BACILLI OF THE ACID - TOLERANT GROUP. 
No secondary plate A. was made in this 
case. It is doubtful whether any would have been 




No attempt was made to study those 
present. 
SPORE-BEARERS. 
The attempts to isolate those seen in 
films proved unsuccessful. 
GENERAL RESULTS. 
In this case the acid -tolerant bacilli of 
the acidophilus and bifidus type were largely re- 
placed by spore -bearing bacilli not isolated but 
resembling morphologically and in their actions on 
milk, B.aerogenes capsulatus or B.enteritidis sporo- 
genes. These spore -bearing bacilli were possibly 
to a certain extent acidogenetic and acid -tolerant 
as is B.aerogenes capsulatus. 
Lactose- fermenting bacilli were present 
in small numbers and those studied were non- saccha- 
rose -fermenting strains of B.coli. 
No non -lactose- fermenting bacilli were 
present. Coccal forms were moderately numerous in 




Obtained from 8 days old breast -fed child. 
All the films are stained by Gram's method, carbol 
fuchsin being used as a counter stain. 
They are drawn as seen under P 7 inch objective, 




Obtained from 1 month old child on breast and bottle, 
mainly the former. 
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S PEC IMEN XLVIII. 




Obtained from a bottle -fed, 7 months old child. 
SPECIMEN XL I I I . 
Obtained from the same child 1 month later when 




Obtained from 3 months old bottle -fed 
child, while 
suffering from acute diarrhoea. (Proteus) 
SPECIMEN XIII. 














Obtained from 4 months old child while suffering from 
acute diarrhoea. Bottle -fed. (Morgan's No. 1 
and later Dysentery Bacillus.) 
SPECIMEN XLV . 
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PLATE IX. 
SPECITJLUN XLIV. 
Obtained from a 5 months old bottle -fed child suffering 









Obtained from 10 months old child suffering from 





Obtained from a 16 months old child suffering from acute 
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PLATE XII, 
BACILLI OF THE ACID- TOLERANT GROUP. 
Type B, Ac irl ophi lus . 
(XL, il. 4 days glucose agar stab culture.) 

PLATE XIII. 
B.CILLI OF THE ACID- TOL?RAI?T GROUP. 
Type - Bacillus Exilis. 
(XXIX. 11. glucose agar stab culture, 4 days old.) 

PLATE XIV. 
B.CILI,I OF THE ACID -TOLERANT GROUP. 
"Formes de souffrance" of the strictly anaerobic Bacillus 













(XIV. 5. 3 days agar slope culture.) 
 
PLATE XVI. 
THE EGG - SHAPED TYPE OF COCCOBACILLUS SEEN FRNUENTLY 
IN BOTTLE -FED AND OTHER CASES. 









THE LARGER TYPE OF DIPLOCOCCUS SEEN IN BOTTLE -FED 
AND OLDER CASES. 
(XXIX. 6. 4 days old glucose agar stab culture.) 
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TII PSP,UDO-SPOR.F-BT!'_"ARING B :CILTUS. 
Organism XLI. 15. 4 days ola glucose broth culture, 
anaerobic. 
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